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Characteristics of Thermal Resistors 


a aah” wine i Metallic oxides when pressed into disks, extruded into 
inde e à 1 n SH ite N y z 
\ddress: “McGrawhill New York.” Member A.P.B. Member A.B. rods or formed into tiny metallic beads are characterized 


by a high negative temperature coefficient of resistance. R. S. 


Goodyear describes on page 93 the basic characteristics of 
these metallic-oxtdes-and-gives-some of their many applica- 
tions a$ elements pf ap électric circuit. 
} Organizing Materials 

Materials whether well;known or new can no longer be 
judged'by a few characteristic properties, accepted by engi- 
neers in the past. Wartime necessity has developed new 
criteria and data which must be evaluated so design as well 
as fabrication of a material can be predicted accurately and 
not with the use of factors of ignorance. B. C. Boulton, of 
the Douglas Aircraft Corporation, in an article on page 73, 
discusses this problem and makes recommendations as to how 
engineers can organize such knowledge for the future. 


Stainless Steels 


In the course of the past 15 years, stainless steels have 
steadily gained in popularity, their fields of application and 
the number of their types have expanded. Today the various 
types of stainless steels present a wide range of properties 
and characteristics to the designer. The special section 
starting on page 105 describes the different stainless steels. 
highlighting the outstanding qualities, applications and 
methods of fabrication for each type, to help the engineer 
combine economy with the best use of the chemical and 
physical characteristics of this series of steels. 


Stop Mechanisms 


Damage to automatic machines or to work being processed 
by these machines can be prevented by incorporating stop 
mechanisms in the design. Devices illustrated on pages 130 
and 131 show a variety of means and principles than can be 
used to stop different types of machines automaticallv or to 
cause them to skip an operation. Mechanical, electrical or 
electronic, hydraulic. pneumatic, or combinations of these 
means are used. 


Heavy Stampings 


Press forming and drawing of the heavy gages of sheet 
and plate have proved so valuable to war production that 
many large and small parts involving multiple press opera- 
tions and several annealing operations to maintain ductility 
are in mass production. Others, in thicknesses from 34 to 
3% in. are formed hot in comparatively small or in large 
quantities. Design possibilities and illustrations of press 
formed parts are presented in the article on page 125. 


Method for Calculating Flywheel Energy 


Broken crankshafts and frames of presses bear forceful 
and not infrequent testimony to the error of assuming that 
approximate formulas are good enough for the calculation 
of energy stored in flywheels. Henri Lewin, chief engineer, 
Brown-Boggs Foundry & Machine Company, Ltd. see page 
86, discusses the sources of error in the use of the conven- 
tional formula and then derives exact equations for the 
moment of inertia and kinetic energy of flywheels. 


Packings for Hydraulic Systems 


The second of a series of articles by Howard Field, Jr., 
discussing the design and application of fluid seals or pack- 
ings, begins on page 100. Many available types of packings, 
including some of patented construction, are described and 
the advantages and limitations of each type is set forth. 


Welding Defects 


Causes for most defects in welding have been found to be 
preventable. Knowledge of possible defects, their causes and 
prevention is helpful when welded design is under considera. 
tion. Welded fabrication is graded in quality like other 
methods. High or low quality, usually com. 
mensuate with cost, is shown to depend on whether modern 
equipment and skilled workmen do the welding, either in 
the fabricator's or a contractor's shop. Frederick S. Dever, 
describes common defects and their prevention in an article 


fabrication 


beginning on page 121. 


Spot Welding 248 Aluminum 


The effects of spot welding on the strength of aged 245 
aluminum alloy were questioned when this material, which 
owes its increased strength to heat-treatment, was intro 
duced. The question was answered favorably by the results 
of an investigation by Lockheed Aircraft Corporation, which 
are presented by M. L. Ochieano of that company in the 
article beginning on page 90. 


Polar Moments of Inertia of Circles 


For facilitating calculations of stresses in rotating shafting, 
flywheel calculations and other computations involving mo- 
ment of inertia, F. E. Reed, Jr., senior marine engineer, and 
A. H. Mason, marine engineer, U. S. Maritime Commission, 
see page 143, present a table of calculated values of the 
area polar moment of inertia of circles ranging from ‘ to 
100 inches in diameter in intervals of !4 inch 


MARCH HIGHLIGHTS 


Engineering Department Organization, by James E. Thomp- 
son of the Ryan Aeronautical Company. Analvsis of engi- 
neering functions and their effect on proper organization. 


Classification of Formed Sheet Parts, by Lockheed engineers. 
Covers sheet aluminum forming, giving 23 classes of shapes 
and related information on design and forming methods. 


Double Differential Gear Train, by L. A. Trofimov. Analysis 
of a variable-speed drive which consists of two mechanical 


differentials and a standard variable-speed reducer. 


Designing Machine Controls, by H. R. Gogay, Product Engi- 
neering Department, The Douglas T. Sterling Company. Sug- 
gests that controls be located so that operators can reach 
them easily to obtain maximum machine efficiency. 


2 





Flash Welding, By W. W. Ackerman and Walter Pestrak, 
Federal Welder. Shows possibilities on SAE 4130 steel, and 
design and production considerations that assure high quality. 


Involute Splines, by Charles Stanard. Advantages obtained 
by the use of multiple toothed involute splines in concentric 
mating members of power trains. 


Hydraulic Motors and Cylinders, by Howard Field. Jr. Uis 
cusses the design of motors and cylinders used in hydraulic 
systems. 


Appearance and Performance of Plastic Parts, by W S 
Larson, Plastics Department, General Electric Company. 
Discusses factors pertinent to the design of plastic parts ‘ef 


pleasing appearance and satisfactory performance. 
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of Summerill 


The step-tapered pointed 
second from left is furnished b 
merill to the manufacturers fo 
ing and fimishimg tint 


product. 


ON SUMMERILL TUBING 


In the processing of pork, "pig sticker" thermometers are used to check 
temperatures at the center of the ham. This stainless steel armor was 
originally made, with threaded joints, from two sizes of tubing and a 
solid point. The shortcomings of this construction are obvious. 
Summerill engineers were consulted and they developed means for 
producing one-piece tubes with swaged reduction and welded tip. 
The resulting armor is lighter, stronger and lower in cost 


The point we wish to make with you is—there is oftentimes a better 


way of doing the job— with Summerill engineering counsel plus 
Summerill Tubing. SUMMERILL TUBING CO., Bridgeport, Mont- 
gomery County, Penna. 
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GIVES YOU 
EVERY SPEED 
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ZERO and 
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OFFERS YOU... 


Unlimited speed range — not just 5 to 1, 10 to 
1 or 100 to 1 but every speed to zero, forward 


and reverse, without stopping the motor. 





nU HU 


IT AT OUR RISK! 


Order the Graham for your laboratory as a 
utility all-speed test unit. We can deliver. Full torque guaranteed over the entire speed 


Shown above — Model 60. Input range — — 
1800 RPM. Output speed range—all speeds, Close speed adjustment — guaranteed to hold 
from 300 RPM forward through zero plus its speed more closely than any other drive 


*hockless reversal to 200 RPM in reverse — — — 


Without stopping the motor. Maximum ?4 H.P. New compactness. Combines reduction and 
4 range in a single unit. All metal. Self-lubri- 


cated. No belts, no tubes. Economical. 


WRITE FOR BULLETIN 506 


GRAHAM TRANSMISSIONS INC., 2706 N. TEUTONIA AVE., MILWAUKEE 6, WIS. 


Specially-Prepared Switch Copper by REVERE 


Revere has developed a new method of manufac- 
turing Switch Copper to meet the exacting require- 
ments of the electrical industry on an economical 
basis. 

The process produces Switch Copper with a sur- 
face finish far superior to regular commercial bar 
copper, and with exceedingly close tolerances. Flat 
ness measured across the width of the bar is kept to 
the following Revere standards: — Convexity none 


Concavity, .001" maximum per side up to 2" wide, 


yu 


002" per side, 2" and over. Camber, or depth of 


lengthwise arc ls maximum in 8 feet. Edges are fuil 
rounded unless otherwise specified. Made from el 
trolytic copper, meeting the A.S.T.M. specifications 
for purity and conductivity. 

This 
and flatness mean that simple cutting and drilling are 


enough CO | roduce switch | lades that will make 


really beautiful metal. Its superior finish 


ner 
i CI 
i 


fect contact, reducing current losses. Naturally, 
Revere Specially-Prepared Switch Copper carries a 
slight premium in price, but those who have used it 
report this is insignificant compared with the large 
savings made possible by abandoning the expensive 
finishing processes required when using ordinary 
commercial bar. Revere Switch Copper is also being 
used in: knife-blade fuses: switchboards: in other 
equipment requiring exposed bus bars. For further 


information, write Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Fxecutive Offices: 230 Park Ave., New York 17, N. Y; 
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1900-foot rubber band snaps 
iron through a mountain 


A typical example of B. F. Goodrich development in rubber 


Ww ^ DEMAND for iron ore last 


year was so great that companies 
searched out even the “worked over” 
es. The one in the picture had some 
but at the bottom of a pit. 
[he way to get it out was by con- 
r belt, but that would be the high- 
ngle lift of any belt in the world 
onventional belts that were strong 
gh would be too stiff to trough 
arry heavy ore up the mountain 
So three belts were used, each for 
td the distance, but even they 


out fast and transfer points re- 


ed much attention. 


in engineer at this mine had heard 


of B. F. Goodrich cord conveyor belt. 
Made of parallel cords in rubber in- 
stead of woven fabric, it is many times 
as strong and still as flexible as any 
former belt. Extraordinary records 
made by this new B. F. Goodrich belt 
on other “impossible” jobs convinced 
the engineer it would stand the strain 
on this one. 

The belt was installed, at a 35% 
grade — almost a rubber elevator. The 
shaft went through the mountain it- 
self, from pit to railroad cars on the 
surface — a 1000-foot run. 

The B. F. Goodrich cord belt 
"troughed" perfectly, eliminated two 
transfer points and reduced mainte- 
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nance cost. lt has already hauled 
800,000 tons of vital iron ore, and the 
owners say it is good for at least 
1,250,000 tons the first year and thou- 
sands more the next. Jobs like this, that 
have looked impossible, are being done 
every day by B. F. Goodrich industrial 
rubber products—the developments of 
constant research. That's why it pays to 
find out what improvements B. F. 
Goodrich has made in any rubber prod- 
uct you use. The B. F. Goodrich Com- 
pany, Industrial Products Division, 
Akron, Ohio. 


B.F. Goodrich 


RUBBER an4 SYNTHETIC odi 





2 t 

T i 
s C A TY — 
Abt icc fec dil 


2 


SIX SPINOLE AYVTOMATIC _ 


STEEL GUSNING _ 


FORM OUTSIOE 

CUT OROOVE IN END 
THREAD OO. 
THREAD GROOVE 
REAM 

THREAD 1.0. 

CUT OFF 


OO e — —ñ — — — — — — — 


PRODUCT ENGINEERING FEBRUARY, 





% 
LOWER com 


for parts machined from ROCKRITE TUBING 


Bushings, bearing races and simi- 


lar parts, can be machined faster and more economically 
from Rockrite tubing than from bar stock or tubing sized 
by other methods. 


For example, the part shown herewith can be finished on 
a six-spindle automatic screw-machine, compared with 
eight or more operations needed when ordinary tubing is 
used. The close dimensional tolerances of Rockrite tubing 
permit light, high speed cuts. One-operation form-tool 
finishing of the outside surface is made possible. The in- 
side can be reamed out and threaded in less time than 
would ordinarily be required for boring, reaming and 
threading. This speeding up of the inside operations saves 
time spent in drilling which slows up screw-machine out- 
put. The use of Rockrite Tubing permits synchronization 
of all the operations for highest production and lowest 
machining costs. 

Manufacturers who are interested in cost-cutting methods 
for the production of ring shaped or cylindrical parts 
should investigate this remarkable tubing. Details gladly 
furnished upon request—and in strictest confidence. 


J 
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Rockrite 
Cost-cutting Features 


More accurately controlled concen- 
tricity of tube bore usually eliminates 
the necessity of boring. A light cut or 
fast reaming is the most that is ordi- 
narily required. The outside can be 
finished with a light cut or by grind- 
ing. Often mo machining ct all is 
needed. Almost always, machining 
fime is greatly reduced. 
Heavy-wall tubing made to close tol- 
erances by the Rockrite Process. 
improved physicals without costly 
heat treatment. Rockrite Process is a 
combination of compression, rolling 
and extrusion—raises physicals with- 
out stressing metal. 

Tubes of many analyses of steel and 
other metals are readily sized by the 
Rockrite Method. A partial list includes 
S.A.E. alloys, such as S.A.E. 52100 
steel, and stainless steels, beryllium 
alloys, copper, aluminum and their 
alloys. Sizes at present are limited to 
3%” O.D; and smaller, 


T . CORPORATION 


* WALLINGTON 


NEW JERSEY 
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Le I mnk K oal logiker 


We at Dow believe that our responsibility to the plastics industry goes beyond the production of new 
and improved materialş. This, of course, is always one of our primary objectives. But the ultimate use 
of these materials is equally important to us—for plastics are at their best when used properly. 
Putting the right plastic in the right place in the right way is not a one-man job, nor even a one-industry 
job. Rather it calls for that combination of skills found only in manufacturer or designer plus molder plus 
materials producer. Experience proves that this team, working together, leads directly to success in plastics. 
That’s why we say "Let's Work It Out Together.”? And that’s why Dow technical advisers are a\ tilable 
in all sections of the country to consult with you. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York * Boston * Philadelphia * Washington * Cleveland « Detroit « Chicago » St. Louis « Houston « San Francisco « Los Angeles Seattle 
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(uality Castings Deserve 


How a POTENTIAL ASSET becomes 
in Cooper-Bessemer Meehanite 


Smart appearance has long been recognized 
as important to the sale of consumer merchan- 
dise. It has more recently been emphasized in 
industrial goods, too. 


Here at Cooper-Bessemer we are applying this 
principle of the “quality look” to our high duty 
iron castings—not only parts for our own 
engines and compressors, but our jobbing items 
as well. Pictured on this spread, unretouched, 
are a few recent production pieces, ready to 
ship to customers. 


To achieve such appearance, the control of 
This high duty iron casting is an 18 foot grinder bed sands and mold facings is under the constant 
weighing 5600 pounds. supervision of laboratory technicians. The im- 
proved surface finishes thus obtained are pro- 
tected by applying a prime coat of paint to each 
casting before it leaves the foundry. 


The resultant “quality appearance” has been 
widely remarked upon and is a recognized aid 
in the sale of our own and our customers 
completed products. And there are these two 
corollary benefits: 


l. Prime painting eliminates rust formation 
and prevents oil impregnation during 
machining, assuring a perfect final paint- 
ing job with the least possible cost and 
effort. 

Emphasis on good appearance also 
means careful, quality workmanship at 
every step in the foundry operations. 


Cooper-Bessemer Type FW marine Diesel engine. Base, We should be glad to discuss this subject with 
frame, and most major parts are Meehanite castings. you further if you are interested. 
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Quality Appearance 
a REAL ASSET 


Above: 


Centerless grinder bed casting 
weighing 4500 pounds. 


Billeteer roll table, cast of Meehanite Metal is 
27 feet long and weighs 22,000 pounds. 


MT. VERNON, OHIO, DEPT. C, 
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BE NEM oS 


Below: This Meehanite casting is a roll grinder bed 
weighing 18,420 pounds and is 29 feet in length. 





henu le said to himself 


To those who look at postwar simply as 
a date on the calendar, the words of 
Charles F. Kettering, Vice-President, 
General Motors, add duration to that 
date. Says he: 


"We ought to pay more attention to 
the future. We ought to pay more 
attention to it than we do to the past, 
because every one of us is going to 
spend the rest of his life in it." 


What sort of a life that may be is gov- 
erned largely by what a man does for 
his product 


. . . for it is Boss" Kettering's con- 
tention that he is nof boss . . . that 
the machine he is working with is 
always the boss. If he is not doing 
the right thing for the machine, the 
machine will not do the right thing 
for him. 


Practicing that philosophy, many men 
are making products that will assure a 
successful future. 
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“MAN WITH AN 


IDEA STRIKES 
PAY DIRT WITH 
WELDED DESIGN 


! 


RAINAGE experience in his homeland Holland 
and in America taught Ray Ferwerda the need 
for s a machine that would work with the maneuver- 


power multiplied many homad- fit: 

Thinking in terms of welded design, Mr. Fer- 
werda developed such a machine and improved it 
until today it is unique in the field of finish-grading 
equipment. 

This man is now president of the F. W. F. Corp., 
Cleveland, Ohio, manufacturers of the *'Gradall" 
shown above. This machine does many jobs such as 


"Pay Attention to the Future," e says 


LOOK, MR. KETTERING, how recourse to Arc Welding 


provides the key to success for ideas in machine design: 







the finishing of highway slopes and ditches at about 
1/10 the cost of manual grading . . . opens up entirely 
new fields for progress with better, low-cost drainage. 


The strong, welded steel arm of this versatile ma- 
chine reaches out and pulls dirt . . . or scoops it up 
and swings it away. All movements of boom and 
blade are controlled hydraulically. The boom is tele- 
scopic and, because of its rigid tubular construction, 
can be extended 12 feet to a total length of 25 feet. 

This is typical of many success stories in which 
welded desián has provided potent brainpower for 
a man's climb upward. 


Are you taking advantage of Arc Welding as a means of assuring a secure future? The Lincoin Engineer nearby 


will be glad to assist you. 


THE LINCOLN ELECTRIC COMPANY * Cleveland 1, Ohio 


\ 


us 


TI 7772 Mar as 
ARC WELDIN G 
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HERES ALLIS-CHALMERS! | oom 


ommendations for belt 


GREAT NEW B selections are unbiased . . . be- 


cause Texrope’s V-belt lineup 
is complete. And as inventor 
of the multiple V-belt drive, 
A-C offers sound engineering 
help... backed by the world's 
longest experience in giving 
industry money-saving drives. 


^ do in” Boston Symphony, Blue Network, Sat. Eves, i 


e ? Ls C i IY Np 


HEAT-RESISTING SUPER-7 has ability 

1 to withstand high ambient built right 
into it. Standard belt, it can operate in 
temperatures to 180° F, 


OIL-RESISTING SUPER-7 is right for 

2 drives where fairly bad oil conditions 
prevail. Neoprene-covered, it resists oil 
spray and grease. 


OIL-PROOF SUPER-7, is solid Neo- 
prene—a synthetic unaffected by most 

. rubber attacking liquids. Recommended 
for extreme oil conditions. 


static charge to machine for grounding cables to provide greater strength, re- 
charge. This safety belt is applied where duce belt stretch, It is ideal for driving 
explosion danger exists. extra-heavy loads. A 1732 


WRG AIT IEG ae 
pt 4 i Fa — 
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STATIC-RESISTING SUPER-7conducts 5 SUPER-7-STEEL employs endless steel 


Y 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C 
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KEEPING ENGINE TEMPERATURE JUST RIGHT 
... at sea level or 30,000 feet up 


If you have a problem involving 
the use of a bellows assembly for 
accurate temperature control, this 
application of Hydron bellows and 
the engineering behind it offer evi- 
dence that Clifford can help you. 

The problem here was to adapt a 
British aircraft engine by-pass 
thermostat to American production 
techniques and practices. Its pur- 
pose is to provide for speedy engine 
warm-up and accurate control of 
engine operating temperatures re- 


gardless of altitude. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


—— 


Feather-weight .. . the First All- 
\ireraft Oil Coolers 
Made 
Brazed 
by Clifford's Patented Method. 


Aluminum 
and Coolant Radiators 
with Hydron Tubing.. 


AIRCRAFT 
BELLOWS 
ASSEMBLY 


INSTRUMENT 
BELLOWS 


FEBRUARY, 


Clifford produces this thermostat 
as shown in the cross-sectional 
drawing above incorporating 
three Hydron bellows: a large ther- 
large altitude 


mostatic bellows, a 


compensator bellows and a small 
automatic safety bellows. The com- 
pensating factor assures most effi- 
cient operation at sea level or 30,000 
feet up. In making the complete 
assembly, Clifford fills and tests it 
to most exacting specifications . . . 
and it's living up to those specifica- 


tions in many an aerial combat zone., 


Fill in and mail the coupon below 


FOR BELLOWS FACTS 
COME TO CLIFFORD FIRST 


l'here's no secret about how Clif- 
ford meets the most rigid require- 
ments. Having produced 


/ 


, 
j 


)] , 
il (1 Ca f MEd Del US 
f 


Hydron, Clifford is still first with the 
facts about these uniform, pretested 
metallic bellows. With an engineer- 
ing staff of Bellows specialists, Clif- 
ford is equipped to save you time, 
trouble and expense in your current 
or post-war applications of bellows. 
Write now — before you start de- 
sig’ — for a sample of our facts; 


^" 


toda y,» - 


pPo————————————— à a n 


CLIFFORD MANUFACTURING COMPANY 


564 E 


Air conditioners - unit 
Air conditioning systems 
Aircraft 


Carburetor altimeter controls 


Engine thermostats 


High pressure steam devices 
Hot water heaters 
Instruments 


Remote and direct control 
temperature and pressure 


, ’ as 
Uther application 


NAME 
COMPANY 
ADDRESS. 


l 
l 
l 
l 
l 
l 
l 
I 
l 
| Gasoline valves 
l 
l 
l 
I 
l 
l 
l 
l 
l 


$TEAM TRAP | BELLOWS 
BELLOWS j SEAL 
ASSEMBLY ASSEMBLY 


1945 


Please send me a free copy of your 44-page Hydro: low 
] am interested in the applications checked. 


FIRST STREET, BOSTON 27, MASS. 


Data Book. 


Kilns & ovens 


Oil heating systems 


industrial 


Oxygen flow indicators 
Oxygen regulators 
Process controls 
Refrigerating systems 
Refrigerator switches 
Stoves & ovens commercial 
Stoves & ovens domestic 
Supercharger controls 


Refrigerator controls 


ALL ALUMINUM 
Ol COOLER 


ALL ALUMINUM 
COOLANT RADIATOR 





eetle e Vaike 
Mal all (ota in all lolas 


—— 


Plastic radio cabinet molded for Emerson Radio and Phonograph € orporation m Plastimold, Inc. 


All basic requirements of a successful product housing material are found in Brrrrr*. 
Its brilliant, wide range of colors can be utilized in design for customer appeal and 
design efficiency. Its surface is smooth and wear-resistant. Its clean, smart appearance 
and colorful finish last the life of the product. BEETLE has natural insulating properties 
against heat and electricity. Its adaptability for low cost, volume production enables 
products to compete profitably on a broad consumer market. Housings are quickly, 
accurately molded. BFETLE offers a combination of unmatched advantages for modern, 
distinctive, efficient product housings. Complete information contained in the booklet, 


“BretLe Molding Materials,” will be sent on request. 


LIFE ON THE PLASTICS NEWSFRONT 


AMERICAN CYANAMID COMPANY > PLASTICS DIVISION 
ROCKEFELLER PLAZA © NEW YORK 20, N. Y. 
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Prewar Developments that Point to Post- 
war Trends in Colorful Plastic Design 


Above) DISTINCTIVE DESIGNS are molded with ease and 


economy as in the attractive and colorful BEETLE (Above) SMART, QUALITY APPEARANCE is achieved on an econom- 
housing of this Electro-I ointer pencil sharpener, ical, large-volume basis in the Hammond electric clocks by use 
molded by Kurz-Kasch, Inc. of BEETLE housings, molded by Chicago Molded Products Co. 


(Above) COLOR for practical and decorative purposes is illustrated 
in these Zephyr desk set housings which are virtually ready for 
assembly as they come complete from the mold. 


(Above) FUNCTIONAL EFFICIENCY was improved, costs cut 
and weight reduced with these Exact Weight Scales 
BEETLE housings, molded by Kurz-Kasch, Inc. 


(Above) SMOOTH, WEAR-RESISTANT surface, sound-dead- 
ening and insulating properties of BEETLE proved 
ideal for Schick Shaver housings, molded by Shaw 
Insulator Co. 
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| ma effective in turning out greatly 
improved production, both in quality and in 
quantity, in thousands of industrial plants during 
this war, Variable Speed Control is commanding 
the interest of more design engineers and machine 
builders in every field. The question now is what 
speed control? Which method is best for the particular 
requirement? What units are available? What are 
their operating advantages? How easy are they to 
service? 

No other source of information is as well quali- 
fied to give complete and authentic advice on this 
subject as REEVES. Recognized leader in the spe- 
cialized field of speed control engineering, our 
research and experience covers all types of equip- 
ment. More than 260,000 REEVES units are now 
in service. And the builders of 1,843 different 
makes of machines furnish REEVES Speed Control 


as standard equipment. Either our home office or 
a member of our nation-wide staff of speed control 
engineers will give prompt and authoritative ad- 
vice, upon request. Why not ask for it right away? 


REEVES PULLEY COMPANY, Dept. K, COLUMBUS, IND. 


* 


. a Re (temm 


1o 


Special type filter, built by Oliver United Filler 


Co., for handling latex in the manufacture of. 

| synthetic rubber. Complete speed flexibility i 
(0. provided by the REEVES Transmission, we 
(50 fical enclosed design. a di 


^ 4 
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Above: REEVES-driven U. S. Multi-Slide machine for automatic 
production of intricate metal parts from coil stock. A shaft system 
completely surrounds the bed of the machine. By means of 
witably designed cams and eccentrics, horizontally operating 
sides, feeding mechanism and embossing heads, etc., are actu- 
ated from the shafts. The cam shaft system is driven by the 
REEVES Motodrive, a complete variable speed power plant, 
which provides exactly the proper speed for each size and 
shape of product and kind of material being processed. 
* 

Battery separator manufacturing machine, pictured right, is 
driven through a REEVES Vari-Speed Motor Pulley. Merely by 
tuning hand wheel, speeds may be varied accurately as required 
for woods of different degrees of hardness and for producing 
separators of different thicknesses. This REEVES unit is a simplified 
development of the Transmission designed especially for light 
hp. requirements and speed range within 4:1 ratio. Available 
with Electric Remote Control. 

SEND FOR NEW 128-PAGE CATALOG: A complete and 
authoritative book on Variable Speed Control. Over 200 illus- 
rations, diagrams, tables. Ask for Catalog KG-435. 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


THE 3 BASIC UNITS IN THE MODERN REEVES LINE 


ENGINEERING FEBRUARY, 1945 


>. 


— 





— esegnets 


WHAT'S YOUR MOTOR-EXPOSURE PROBLEM? 
Comlustilde Dusta? Glammalle Gases? 


RANGE OF 


CLASS I, GROUP C 
For atmospheres containing 
ethyl-ether vapor, etc. 


CLASS I, GROUP D 

For atmospheres containing 
gasoline, petroleum, naphtha, 
alcohols, acetone, solvent 
vapors, natural gases, etc. 


CLASS Il, GROUP E 

For atmospheres containing 
metal dusts—magnesium, 
aluminum, etc. 


CLASS Il, GROUP F 
For atmospheres containing 
coal dust, coke dust, etc. 


CLASS ll, GROUP G 
For atmospheres containing 
grain dust, etc. 


No matter in what hazard 
your machines must operate, 
you'll find, as the chart below 
shows, that there's a G-E motor 
for the job. The General Elec- 
tric motors for hazardous-area 
service include types for every 
practical need, in a wide range 
of sizes. They represent the 
most complete lineup of dust- 


Polyphase 
Wound-rotor 


Polyphase 
Squirrel-cage 


Single-phase 


explosion-proof and gas-explo- 
sion-proof motors listed by the 
Underwriters’ Laboratories, Inc. 

For complete information on 
any type—totally enclosed or ex- 
plosion proof—or for engineer- 
ing aid in selecting the right 
motor for your machine, call or 
write our local office. General 
Electric Co., Schenectady 5, N. Y. 


ds 


Direct- 
current 


AVAILABLE HORSEPOWER RATINGS 


1/2 to 
500 hp 


1/2 to 1/20 to 
60 hp 10 hp 


1/8 to 
1000 hp 


1/8 to 
75 hp 


1/2 to 
250 hp 


1/8 to 
690 hp 


1/2 to 
250 hp 


1/20 to 
1/3 hp 


1/20 to 
1/2 hp 


1/20 to 
30 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 


30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


GENERAL ( ELECTRIC 
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D) geese ri TS 
2. and here's CONTROL The cable that OIL 
FOR HAZARDOUS AREAS won't SPOIL 
























You'll find that G.E. also has an exceptionally The insulation on G-E 
wide range of dependable, efficient control, Flamenol* cable is a 
including both oil-immersed and air-break types. cos — 
Typical G-E controls for Class I, Group D, con- to ie m of dix 


ditions are shown below. acids, and alkalies. 
That's why it's the cable 
to use in wiring-up mo- 
tors and controls that 
operate machine tools. 

G-E Flamenol is flame- 
resistant. It will not sup- 
port combustion. (More than 100,000,000 feet in 
service.) 

From the installation standpoint, G-E Flamenol saves 
time and trouble. Because of its smooth surface and 
small diameter, it is easy to fish through conduit. Ask 
for Bulletin GEA-3280A, 


Compact CAPACITANCE 


Combining stable, uniform characteristics with une 
usual compactness and resistance to vibration, excessive 
humidity, and the effects of extremes of temperature 
and high altitudes, G-E small Pyranol* capacitors have 
proved themselves in a wide variety of applications. 





For Class I, Group D, locations, 
this air-break combination starter 
combines air circuit breaker and 
magnetic starter in one compact 
unit. Made of cast, high-strength 
alloy, with accurately ground, tight- 
fitting flanges, these starters can with- 
stand internal explosions and pre- 
vent escape of hot gases. 


f » 
ax 
fe 


^» Jae, 
* 


T 
Ae) 


et 


G-E AIR-BREAK 
COMBINATION STARTER 





These capacitors are ideal 
for fluorescent-lamp  bal- 
lasts, motors, industrial con- 
trols, and electronic equip- 
ment. Their high capaci- 
tance per cubic inch con- 
tributes to compact design- 
ing, and their strong con- 
struction assures long, de- 
pendable service. 

G-E small Pyranol ca- 
pacitors are available in 
more than 350 standard 
ratings, and in many shapes 
and sizes. Ask for bulletins 
GEA-2027 (a-c) and GEA- 
2621 (d.c). 

*Trade-mark Reg. U.S. Pat. Off. 


Suitable for corrosive and 
hazardous-gas locations, 
this push-button station has 
contacts which operate un- 
der oil. Entire unit is en- 
closed in cast-iron case 
specially finished to with- 
stand acid fumes, alkali 
dust, or exposed outdoor 
service. 























These oil-immersed com- 
ination starters operate with 
all contacts at least six inches 
under oil. Easy-to-read indi- 
Gator provides safety check on 
oil level. Extra-tough exterior 
finish provides protection from 
corrosion caused by chemical 
mes or exposure to weather. 














Gener. 
al Electric Company, Secti 
Schenectady 5, N. y. 7 € 











NAME 













G-E OIL-IMMERSED STARTER 


COM PANY 
ADDRESS 


CITY 





Buy all the BONDS you can— 
and keep all you buy 
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SILVERSTREAK SILENT CHAIN DRIVES 
Catalog 125 

SILVERLINK ROLLER CHAIN DRIVES 
Catalog 1957 


DRIVE CHAINS-—Malleable Iron, Promal & Steel 
Catalog 1994 


ROLLER & BALL BEARINGS—Catalog 1775-A 


BALL & ROLLER BEARING PILLOW BLOCKS 
All Types—Catalog 1775-A 


BALL & ROLLER BEARING UNITS 
Duplex, Flange, Cartridge, etc.—Catalog 1775-A 


BABBITTED BEARING PILLOW BLOCKS 
All Types—Catalog 1997 


BABBITTED BEARING UNITS 
Flange, Step, Post, etc.—Catalog 1997 


COUPLINGS--Rigid, Flexible, Compression— 
Catalog 2045 


POWER TRANSMISSION ACCESSORIES 
Shafting, Collars, Base Plates, Take-Ups, Grease 
Cups, Hangers, Clutches, Pulleys, Gearing 
Catalog 1997 


SPROCKETS—Cut & Cast Tooth—Catalog 850 


SPEED REDUCERS 
Worm Gear—Catalog 1824 
Herringbone Gear—Catalog 1519-A 
Motorized Helical Gear—Catalog 1515 


f lt — VARIABLE SPEED CHANGERS 
Link-Belt catalogs contain abundant engineering and P. I. V. Gear— Catalog 1874 
application data on the fields served. While wartime Variable Roller Drive—Catalog 1371 

ent ind lont . (Motorized & Gear Set Types) 
restrictions limit the supply of the complete binder, No. 

2600, individual catalogs on each item listed at the right, V-BELT DRIVES 
are available. Consult Link-Belt freely on any phase of 
mechanical power transmission. 


-> NAME TO REMEMBER 


-b DEPENDABLE SOURCE OF SUPPLY 


is HIGH STANDARD OF QUALITY 


RESPONSIBILITY FOR PERFORMANCE 
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Complele LINK =-BELT 
ine 
POWER TRANSMISSION MACHINERY 


“Complete,” in Link-Belt language, means more than merely representing every 














class of equipment; it means not merely that Link-Belt offers a speed reducer, 
but a line of speed reducers, including all three standard types, in a full range of 
sizes and types of mounting; it means that Link-Belt chain includes silent, 
roller, malleable iron, Promal or steel—light- and heavy-duty types—for all 
purposes and in any size required. The same is true of Link-Belt speed variators, 
clutches, sprockets, gears and couplings, pulleys, collars ... in every group, a 


complete assortment of styles and sizes is available. 


And finally, when you come to Link-Belt for equipment and counsel, you receive 
the impartidl recommendations of specialists who can supply the correct type 
and size of unit needed, from a line noteworthy for its high engineering standards 


and efficient performance. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8. 
Offices, Factory Branch Stores and Distributors in principal cities. 


pm am Chicago Plants m Indianapolis Plant — Ordnance Plant Re San Francisco 


8 
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HERE is no limit to the use of 

- resilient rubber parts haying the 
right combination of the properties 
listed in the box at the right. That's 
why you'll want a copy of "Every- 
where in Industry". It's a new, easy- 
to-read, generously illustrated 16-page 
booklet containing information 
that's new up-to-the-minute! It 
covers the many important develop- 
ments in Hycar synthetic rubbers that 


have been made in the last 3 years. 


The booklet describes Hycar’s 
characteristics in detail, provides 
technical data that will be helpful in 


suggesting new applications for this 


26 





See rod ees 


Roa 


material. “Everywhere in Industry” 
will help you in your present and 
future plans. 

Because of its many desirable prop- 
erties, the potential uses of Hycar 
throughout industry are so broad it 
is impossible to know all the ways in 
which it may be advantageously used, 
As new applications occur to you, 
and you need help developing them, 
please call on our Technical Service 
Staff. And... 

for your FREE copy of 
“Everywhere in Industry” 


write Department O -1, Hycar Chemical 
Company, Akron 8, Ohio. 





Reg. U. S. Pat. Off. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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year 


Reg. U. S. Pat. Of. 


Hycar 









Check These Superior Features 
of Hycar 


1. EXTREME OIL RESISTANCE —íinsuring dimen- 
sional stability of parts. 


2. HIGH TEMPERATURE RESISTANCE—up to 


2509 P. dry heat; up to 3009? F. hot oil. 


3. ABRASION RESISTANCE—50% greater than 


natural rubber. 


4. MINIMUM COLD FLOW—even at elevated 


temperatures. 


5. LOW TEMPERATURE FLEXIBILITY—down to 


—650 F, 


6. LIGHT WEIGHT— 1595 to 25% lighter than 


many other synthetic rubbers. 


7. AGE RESISTANCE — exceptionally resistant 


to checking or cracking from oxidation 


8. HARDNESS RANGE—compounds can be 


varied from extremely soft to bone hard 


9. NON-ADHERENT TO METAL—compounds 


will not adhere to metals even after prolonged 
contact under pressure. (Metal adhesions 
can be readily obtained when desired.) 











War you gain by having skilled spring engi- 
neers design your springs is vividly demonstrated 
in Adel’s “Mighty Midget” 


Valve. 76% lighter and 72% smaller than previous 


Hydraulic Selector 


lesigns, this unit measures only 144” x 
Considering these dimensions, you can well imag- 
ine the tiny size of the Muehlhausen Springs—the 
nerve center of the "Midget's" operation, 

These springs are tiny in size only. Their oper- 


ating characteristics and the amount of engineering 


To improve product performance, 


) ed — * = 
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skill that goes into them would cause many a man- 
size spring to take a back seat. Designed to meet 
precisely every requirement of the job, these 
springs were a vital factor in the development of 
this remarkable valve. 

Improvement in product performance and added 
product life are always assured when using designed 
springs. MUEHLHAUSEN SPRING CORPORATION 
(Division of Standard Steel Spring Company), 


Michigan Avenue, Logansport, Indiana. 


use MUEHLHAUSEN 


Designed 
SPRINGS 








A , 
E 
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size 1s NOT THE " 


This seventeen foot low pressure molded part is the longest 


plastics part ever manufactured. However, plastics' ability to do 





a specified job is of much more importance than its dimensional 





versatility. At General Electric the manufacture of parts from the 
size of a pinhead to sections as large as the illustrated housing 
> is all in a day's work. The first consideration for any plastics 

part should be quality, and the problem of size is solved at 
; General Electric by complete range of manufacturing equipment. 
Because G-E production facilities encompass every phase of 
molding and laminating, you can be assured; of an unbiased 
recommendation of which material and which process—a most 
important consideration for your product. Write Section F-26, 
One Plastics Avenue, Pittsfield, Mass. or call the Plastics Divisions 


Office nearest you for the advice of a skilled technician. 


Hear the General Electric radio programs: "The G-E All Girl Orches- 
tra" Sunday 10 P.M. EWT, NBC. “The World Today” 
news every weekday 6:45 P.M. EWT, CBS. 


Bug War Bonds 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


— — mp oram 


GENERAL @ ELECTRIC 


Seventeen Foot Radar Housing Manufactured For The Douglas Alrceratt Co. inc. 


28 PropucT ENGINEERING — FEBRUARY, 1945 





— 


Designed by Brooks Stevens, molded by Raymond Laboratories for The Spartan 


Spartan vaporizer illustrated above 


rand new development in bumid- 


equipment. 


Entirely automatic, 


aporizer bolds a full half-gallon 


iter and dives of] steam immedi- 


pen though the water is ice cold 


imusual design and ingenious me- 


al principle of this unit typify the 


sipeness oJ Imerican industry 


ind new products and improving 


s with plastics 


er-increasing usage of Durez 
molding compounds by man- 


rers throughout industry is due 


to two reasons. 


the unusual versatility of the 


These most versatile of 


PLASTICS 


- FEBRUARY. 1945 


CT ENGINEERING 


in 


all 


— 


plastics possess such desirable prop- 
erties as excellent moldability, highest 


dimensional stability, diversity of fin- 


ishes, dielectric strength, and resistance 


to heat, moisture, acids and alkalies. 


Second is the rich background which 
Durez technicians have acquired 
through specializing in the production 
of phenolics during the past quartet 
century. They have participated in the 
successful development of thousands 
of different products, supplying in each 
case a plastic that fitted the job. In 
many instances, the finished product 


was not all-plastic but consisted of a 


combination of plastic and metal. A 


PHENOLIC 
RESINS 


Co., Minneapolis 


good example of this is the above 
illustrated Spartan vaporizer. The lower 


container, inner elements, knobs and 


handles were molded from a Durez 


phenolic compound. The cover is a 


satin-finish aluminum stamping. 


Undoubtedly you are working out the 
development plans for a product which 
is scheduled for post-victory market- 
ing. Naturally you are considering the 
use of plastics in this connection. The 
benefits of our broad experience plus 
the wealth of data collected in our files 
are at your disposal at all times. Durez 


Plastics & Chemicals, Inc., 302 Walck 


Road N. Y. 


North Tonawanda 


m $ — 


“INDUSTRIAL RESINS | 


^N OL SOLUBLE RESINS” 


EX. E 
E E A iia S 


THAT FIT THE JOB 





ITS A PRODUCTION PLUSSER! ITS A COST REDUCER! 


Time was when this manufacturer of magneto housings By switching to Phillips Recessed Head Screws, this 
used slotted screws and helical inserts to fasten heads to manufacturer turned a slow-motion process into a fast, 
withstand flight vibrations. Though expensive, this labor- l-step power operation, got a truly vibration-proof fasten- 
ious, 2-step hand operation never produced completely ing. He also sliced fastening material costs about 71%, 
vibrationless fastenings. assembly costs correspondingly! 


ITS A STRENGTH BUILDER! ITS AN ORDER GETTER?! 


Besides being more efficient from assembly and cost From the sales angle, too, Phillips Screws are in a class by 
angles, Phillips Screws are better from the design angle. themselves. They snap up appearance of any product ... 
Engineered to stand heaviest driving pressures, they take make it stronger...and banish the burred screw heads 
any load you need to impart product strength and rigidity. " that mar smooth surfaces, snag clothing, sabotage sales. 


[f$ Plulliyas --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. It’s the exact pitch of the’angles that eliminates driver skids. 

. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without réaming. 

.. It’s the “just-right” depth of recess that enables Phillips Screw Heads 

to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS «77 SCREWS 


WOOD SCREWS * MACHINE SCREWS e treat TAPP! 


2M 


* * Made in all sizes, types and head styles © *« e © èo èe œ’ 


American Screw Co., Providence, R. I. The H. M. Harper Co.. Chicago, MI Pawtucket Serew Co.. Pawtucket, R. I 

Atlantic Serew Works, Hartford, Conn. International Screw Co., Detroit, Mich, Pheoll Manufacturing Co., Chicago, IIl 

The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa 

Central Screw C Chicago, Il Manufacturers Screw Products, Chicago, II Russell Burdsall & Ward Bolt & Nut Co.. Port Cheste 
Chandler Products Corp., Cleveland, Ohio Milford Rivet and MachMe Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof Inc., Chicago, I 

The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H The Southington Hardware Mfg. Co., South ngton 
General Screw Mfg. Co.. Chicago, MI. Parker-Kalon Corp., New York, N. Y Wolverine Bolt Co., Detroit, Mich 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS POINTERS 
No. 10 


VEE PACKINGS (Fig. 1) 


Their characteristics: 

A completely mechanical seal 

Can be used with either reciprocating 
or rotating shaft and under any de- 
sired pressure 

Can be installed solid, or can be split 
and installed with joints staggered 
around the shaft 

Will give the best service 

Will have the longest life 

Are somewhat more difficult to install 

Can be spring-loaded — very desir- 
able in some applications 

Recess requires more machining than 
for either a U or flange packing. 

Select for: 

Reciprocating or rotating application 

Wide range of pressures 

Long, trouble-free service 

Minimum of shutdowns during work 
Cyci 


U PACKING (Fig. 2) 


Its characteristics: 


A completely mechanical seal 

Is adaptable to slow-speed reciprocat- 
ing shafts, plungers or rams 

Can be used in an inside recess 

Is easy to install 

Will give good service 

Has good life, although not as long as 
set of Vees 

Is easy to replace — either by remov- 
ing plunger or installing packing 
over it or by installing packing 
around plunger with an open lap 

Simple, square recess requires mini- 
mum machining. 


Select for: 


Large reciprocating shafts 
Inside cylinder recess 
Low first cost. 


SPARTAN LEATHER PACKINGS 


& Knight’s SPARTAN - has 
resistance to abrasion and heat 
ands boil test), is unaffected by 
Mm pressure mediums, and will 

ry out hard and brittle. It also 


rid’s Largest Manufacturer of 
ndustrial Leather Products 


Pro} 


l ENGINEERING — FEBRUARY, 1945 


has exceptional tear and tensile 
strength. When your design reaches the 
“packings point” 
trouble occurs — call on G&K en- 
gineers. 


or when packings 


FLANGE PACKING (Fig. 3) 


Its characteristics : 


Performs satisfactorily with either re- 
ciprocating or rotating shaft 

Is easily installed 

Cannot be split for installation around 
shaft 

Flanged section is sealed by compres 
sion 

Service life is equal to that of U, but 
not that of Vees 

Can be replaced only by removing 
shaft, or by installing the packing 
over the shaft 

Recess requires less machining. 


Select for: 


Retainer, oil seal or dust seal 

Removable shaft or assembly over 
shaft 

Low first cost required 

Quick replacement or periodic removal 
and re-installation. 


SPARTAN ENGINEERED PACKINGS 


GRATON & KNIGHT COMPANY 


Worcester 4, 


Massachusetts 
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LOOK AT Bill Seebode - 


NE 
Q 50 year man at Allis-Chalmers 


rwood Works — tells you that 
sleeps well nights. 

One reason is that he and hun- 
ds of his fellow craftsmen at 
lis-Chalmers have won and are 
ping the confidence of engineers 
{ operating men throughout Amer- 
n Industry. 

That means a lot to veterans like 
| who've made a career of build- 
; great motors. 

Bill's a stator-winder, as you can 


a living example of the truism 
men make motors. 


ENGINEERING FEBRUARY. 
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No machine known can assemble 
the maze of wiring and insulation 
that goes into a stator with his skill 
and care. No machine can fully test 
how well he’s done his job. 

There's only one test... wait 5, 
10, 15 years and see. 

And that’s the test that has proved 
Allis-Chalmers motors are great mo- 
tors. That's why you hear it said so 
often: “You can depend on Allis- 
Chalmers Motors!’ 

Yes, hundreds of Allis-Chalmers 
men—guality men like Bill Seebode 
— know they have a big personal 
stake in every Allis-Chalmers mo- 


tor. When they build a great motor 
for you, they re making a friend... 
and they know that's something no 
company and its workers can have 
too many of. ALLIS-CHALMERS, 
MILWAUKEE 1, WISCONSIN. 

* E a 


dos in the Boston Symphony, Blue 


Network, Saturday at 3:30 pm, EWT. 
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SINCE the time it produced the glass bulb for Thomas A. 
Edison’s first electric light in 1879, Corning has been supplying 
bulbs to nearly every manufacturer of electric light bulbs in 
America. To date billions have been manufactured on high 
speed automatic machines that produce them at the rate of 
hundreds per minute. 

Here is a mass production process that turns out huge quan- 
tities of a glass product at a fraction of a cent apiece. Yet, 
significantly, it was the same facilities, the same engineering 
skill that produced the largest single piece of glass ever made— 
the 200” Mt. Palomar Telescope Mirror. 

Only Corning has these facilities that can produce a single 
piece of glassware for a very special application and where cost 
is no consideration . . . or a million pieces made on Corning 
designed high speed machinery at quantity production prices. 
In developing new products and in redesigning vou can be sure 


Corning physicist eramining 
ribbed structure of 200” mirror 


with polariscope 


of finding at Corning the glass knowledge, the "know-how," 
and manufacturing facilities for meeting your requirements 
with glass. With thousands of glass formulae from which to 


choose, with the engineering skill to turn out glass parts eco- 


nomically, Corning may provide a solution to your problems. 
It will pay you to consult Corning Engineers. Write now. 


Industrial Sales Depl. PE ? 


CORNING GLASS WORKS 


CORNING, NEW YORK 


INDUSTRIAL SALES DEPT., PE? 
Corning Glass Works, Corning, Ne York 


Please send me a copy of your Bulletin 842 
“Industrial Glass by Corning.” 


Name ‘Title 
Firm 
Street 


City and State 
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*Trade-mark "TIMKEN" Reg. U. S. Pat. Off 


TIMKEN TIMKEN TIMKEN TIMKEN TIMKEN 
red Roller Bearings Alloy Steels Seamless Steel Tubing Railway Roller Bearings Rock Bits 
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"Mallory Elkonite G-13 Contacts. 


Small... But They 


“Nut cracker re o ys photograph courtesy 


Carry 


ers-Dunn 


High Inrush Loads... 
MALLORY ELECTRICAL CONTACTS 


l^" CTRICAL contaets for these "nut 


å cracker” relays must be small 

space is at a premium. They must be 
tough to stand shock and vibration. 
Contacts must be electrically rugged to 
carry as much as 1000 amperes inrush 


current at 24 volts DC. 


Mallory metallurgists and contact engi- 
neers have helped the relay manufacturer 
to find exactly the right contact material 
to meet these rigorous requirements. 
Elkonite* G-13, developed by Mallory, 
efficiently carries the high current load 


with no welding or arcing. 


Its toughness meets physical “specs” 


not only for impact strength but also 


for wear resistance—assuring long life. 


Elkonite compound metals may be the 
answer if you’re seeking materials for 
contacts or contact assemblies with un- 
usual electrical and physical properties, 
With Elkonite G.13 and the related G-12 
and G-14 materials, there is a sufficient 
range of properties to cover applications 
from relatively low current switches and 


relays up to heavy-duty circuit breakers. 


Consult experienced Mallory engineers 
on your contact and contact assembly 
* problems. Often they can suggest com- 
$plete assemblies that simplify your 
designs, save you fabricating.time, and 


assure a more efficient product. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Elkonite: trademark registered by P. R. Mallory & Co., Inc.. for electric contacting elements. 


a 


Ol) 


~~ od 


M 





PRODUCT. ENGINEERING 


TYPICAL PHYSICAL 
PROPERTIES 
OF ELKONITE €G-13 
Grams per cc. 12:3 
Lbs. per cu. in. 0.45 


Conductivity 
*&1.A.C.S. 55-60 


70-80B 
40,000 


Rockwell Hardness 
Tensile Strength psi 


Cross Breaking 


Strength psi 115,000 


W Msa 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 


FEBRUARY. 
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The job is to harden only the teeth of hand hack saw blades 
— with 6 blades completed every 10 seconds, or 36 blades 
per minute. 

The amazing speed . . . accuracy . . . uniformity, all come 
with radio-frequency heating at 8500 Btu's per square inch 
10 KW RADIO-FREQUENCY GENERATOR per minute? Compare this with the old method, at 5 Btu's per 


square inch per minute. 


~~ 


This unit has many applications. Its “table Ra y : : s s 
sl waitin a Similar high speeds are possible in every metal heating job— 


bles, and all controls are centralized on the annealing, hardening, brazing, sintering, forging and soldering. 
loping panel. Large sturdy casters provide 


war ai And the heating is so simple that it’s a “‘push button” job for 


unskilled help. 
Another great advantage comes with Westinghouse design . . . 
a single shielded cabinet contains generating equipment and 
controls, easy to install and maintain . . . requiring a minimum 
of space. 
Westinghouse Radio-Frequency Generators for induction or 
dielectric heating are available in eight different standard sizes 
Sup to 200 kw, with a range of frequencies for all but the most 


unusual needs. For added information, write for Descriptive 
Data 85-800. Or, for aid on any specific application, ask a 
Westinghouse engineer to call. Write Westinghouse Electric & 
Manufacturing Co., P.O. Box 868, Pittsburgh 30, Pa.  J-0s09s 
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Bonu demands for faster oil production call 
for equipment that can take it. To increase service 
life and minimize maintenance in the rotary tables 
that control oil well drilling speeds, engineers spec- 
ify the use of Torrington Angular Contact Bearings. 
Especially designed to carry both the radial and 
thrust loads impesed by high speed drilling, these 
modern anti-friction bearings are rigidly controlled 
in the hardening and grinding process to insure 
utmost precision and equalize load distribution 
under all service conditions. 

Solving new or unusual bearing problems of the 
oil, steel, paper, machine tool and other specialized 
applications is all part of the day’s work for the 
engineers of Torrington’s Bantam Bearings Divi- 
sion. Profit by their diversified knowledge and 
experience by specifying Torrington Bearings when 


you order equipment. 


ilar Contact Bearing desi 


rry [pe | id of t 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER NEEDLE BALI 
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“KNOW HOW" MAY 
E THE “BUGS” OUT 
1-WAR DESIGN. 


pressor into 
aced with 


THE SAME 
HELP YOU FIR 
OF THAT POS 


ing to build a com E 
ign? 
ost-war design: i 
po of — 78 
nditio f 
der adverse co -— 
pesci reliability? Writeu 


keep strict confidence. 


When the nation called for portable flame-throw- 
ing units...to burn Japs out of jungles, or scorch 
the life out of deadly pill boxes... Worthington 
designed a nitrogen compressor to provide the 
motive power that sweeps the flame to its target. 

It had to be /ight, air-cooled, compact, yet pow- 
erful and rugged enough to stand the rigors of 
war. Above all, it had to be reliable. 

In addition to these 2000 Ib. nitrogen compres- 
sors for flame-throwers... Worthington has de- 
signed and built engine-starting compressors for 
landing craft ... compressors for air field service 
trailers . . . for high altitude aircraft oxygen- 
generating units. 


BEHIND THE NAME 


NGTON 


STANDARD PRODUCTS DIVISION 
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COMPRESSORS TO SCORCH PILL BOXES 


E 


C 


CIERRE i 
MES. FUA AR 
PIS . 

. 
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Each involved a design problem. In each case, 
the compressors could not fail! 

Worthington is still building vertical compres- 
sors for war. Soon, we hope, this war-sharpened 
Worthington skill with all the variables of com- 
pressor design . . . this Worthington depend- 
ability, chosen above all to mieet the exacting 
demands of war production . . . will be at your 
service ...to help you solve your design prob- 
blems ...or provide for your plant the best 
standard vertical compressors money can buy. 
Worthington Pump and Machinery Corporation, 
Harrison, N. J. 

AC 4-17 
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There Js No Tougher Test in assembly than the 


driving of thread-forming screws; especially where the thickness of the 
metal equals or exceeds the diameter of the screw. This is the critical spot 
where CLUTCH HEAD'S special features, of both screw and driver, chal- 
lenge point by point comparison...for lower cost, efficiency, speed,and safety. 


Rugged Type ''A" Bit construction for longer uninterzupted service and 
longer total life, plus simplified reconditioning, means fractional tool 
maintenance and assembling costs. 


Automatic dead-center entry with the Center Pivot for the speed and 
certainty of straight driving. 


Square instead of 'tapered" engagement . . . a sf¥aight-sided driver 
contacting sfraiéht-walled Clutch recess . . . eliminates ride-out and 
reduces end pressure to a minimum. 


Positive engagement for definite torque drive; no chewed-up heads; no 
hazard of slippage to injure manpower or damage materials. 


The cLUTCH HEAD Lock-On which carries screw and bit as a unit for 
fast one-motion driving. 


And...an ordinary type screwdriver will service CLUTCH HEADS. 


You are invited to make you package assortment 
yourown test of theseand of CLUTCH HEAD Screws, 
other exclusive advan- sample 1 YPE'' A" Bit and 
tages by asking us to mail fully illustrated brochure. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW 
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ANNOUNCING BULLETIN NO. 444 


... JUST OFF THE PRESS 


CO has been awarded for the 
time the Army-Navy “E” 
d for “continued excellence 
'uantity and quality of 
^ntial war production.'" 


ULLETIN No. 444 will prove a val- 
B uable tool in the hands of Engi- 
neers, Designers and Research Men. 
It is also a helpful, informative guide 
for Purchasing Agents. 

ALSIM AG 


bodies, each with its particular physical 


Ceramic Insulator 
and electrical characteristics, are con- 
cisely described and the uses indicated. 

Typical designs taken from a roster 
of more than 25,000 distinct items are 


splendidly illustrated —in groups of 


applications covering electrical, elec- 
tronic, industrial heating, chemical, 
automotive and other fields. Property 
charts and other technical data, to- 
gether with practical information on 
manufacturing processes, are included. 

Here is valuable, authentic infor 
mation ...the latest work on Ceramic 
insulators ...in concise, easy-to-use 
form. If you have not received your 
complimentary copy of Bulletin No. 


444, please write for it today. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 





V his is the stage-setting for the ch- 
mactic moment in a penicillin lab- 
oratory. White-robed, rubber- 
vloved and masked technicians 
work swiftly at a turntable. They 
ure capping sterilized vials contain- 
ing powder refined from this magic 
new life-saving mold. 

Germs on the loose here might 
mean the difference between life 
and death for thousands of hopeful 
patients. Every precaution is taken. 
One of these is the turntable, made 


of Armco Stainless Steel, This rust- 
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IN A PENICILLIN LAB! 


less steel is easy to clean and keep 
clean. The dense, smooth, polished 
surface won't let harmful bacteria 
get a toe-hold. And there is no dan- 
ver of rust particles forming on the 
surface. 

Like many manufacturers in the 
food and drug industries, this mak- 
er of penicillin selected stainless 


steel for important processing 
equipment, It measured up to all 
requirements—and more, 

There is a good chance you can 


profit by using ARMCO Stainless 


Steels in your products. If you have 
something in mind, we'd like to 
discuss the possibilities with you. 
Just write to The American Roll. 
ing Mill Company, 291 Curtis ^t. 
Middletown, Ohio. 


EXPORT THE ARMCO INTERNATIC 


THE AMERICAN ROLLING MILL COMPANY 
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Here's how to “ENGINAIR” 


a D “am ILA — 


with W:A°B equipment 


The whole history of industrial development has been 

the substitution of horse-power for muscle-power in 

production jobs. W-A-B devices let you apply the 
same sound principle to control jobs, too. 

In the countless control applications where only 

| simple push or pull is involved, the two W-A-B 

ces pletured, plus a source of compressed air, are 

i need to do the trick. Movement of the control 

you can shift it with a finger-tip—produces 

liate responsive movement of the piston in the 

cylinder. Any desired actuating force, from 

to tons, can be designed into 

stem. The control valve and 

may be separated by any dis- 

and connected by an air line. In 

where the actuating equipment 

ounted on a mobile part this 

in be flexible. A battery of con- 

alves, to govern any number of 

ions, can be concentrated on 

mall stand. The complications, 

stments, and maintenance of 
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WABCO PACKING 


mechanical linkages are minimized or eliminated. 

The illustration at right shows a simple ‘“‘push- 
pull" system applied to a clutch—only one of many 
possible applications. If you have any control 
problem in your present or contemplated production 
equipment or products, ''Enginairing" (which is 
engineering applied to air) can probably solve it 
better. You'll find proven W-A-B devices available 
to do the simplest and the most complicated jobs. 
Ask for Tite-Air Valve descriptive circular No. 
1DA-9431-1. 


WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL DIVISION 


General Offices : 
WILMERDING, PA. 


A 


COMPRESSORS REMOTE CONTROLS 





THIS SENTRY 

PREVENTS DANGEROUS 

MOTOR OVERHEATING 
AND BURNOUTS 


If you want to be assured of full motor life from 

your motors, specify Built-in Klixon Protectors... 

the silent sentries that guard against motor over- 

heating and possible burnouts, yet never interfere with 

the maximum safe operating capacity of the motors. 

Built into the motor by the motor manufacturer, Klixon 
Protectors provide accurate overheat protection. When the 
motor becomes overheated and dangerously hot, the 
Protector snaps the power "off". Then when the motor 
cools to a safe operating temperature, it snaps the power 

"on" again, either by manual or automatic reset 

depending on the type of protector you specify. 

Klixon protection is good for the life of the motor. The 
actuating disc outlasts the life of the motor. ..starting and 
stopping the motor year after year whenever it becomes 

\ overheated. Stop production delays, motor repairs and 
S replacements caused by motor burnouts. 

&, Specify Klixon Protectors with every motor 
X a you buy. They are available with A. C. 
— — 


motors all sizes; D. C. motors up to 30 volts. 


KLIxON MOTOR PROTECTORS 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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How to catch a KILLER... 


day after tomorrow, at exactly 2120 hours 


1 an enemy raider is located hundreds of miles 
a course is laid to intercept it at a certain time, 
lefinite point on the map. Then having once 
d the enemy, Navy navigators keep a "running 
n him. At the same time, they fix their own po- 
. in relation to his . . . by allowing for wind 
lrift, and by counting every turn of their ship's pro- 
, as the turns are recorded by revolution-counting 
geared to the propeller shafts. 
counting devices are mounted both in the 
lhouse, and on the engine-room gauge boards. 
hey are part of the equipment of every Naval and 


hant ship . . . because they supply the basic data 


* The Armed Forces Count 
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in the dead-reckoning of a ship's position by showing 
the number of shaft-revolutions made (which means 
distance travelled) in any given length of time. Many 
of these devices are made here, in The Counting House 
of Industry . . . made with the knowledge that on their 


accuracy lives, battles, and cargoes may well depend 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (new address on request) 


on You to BUY BONDS! * 





Brains of Your Postwar Product * 
a Mallory Interval Time Switch 


ERE'S a precision part — developed by Mallory for controlling automatic home 
laundry equipment, washing machines and dryers — that seems almost human. 


Controlled by a Mallory Interval Time Switch, a piece of electrical or electronic 
equipment performs a pre-deiermined sequence of operations automatically. Simply 
set a dial, and the machine's "thinking" is done for it by the Mallory switch. 


Construction of the time switch is typical of the precision workmanship for which 
Mallory is noted. The small sturdy motor is sealed in oil—requires no lubrication. 
Precision springs assure smooth mechanical operation, and contacts of a special 
Mallory alloy have uniformly low electrical resistance. The entire switch is ruggedh 
built for dependability and long life. 


Manufacturers of industrial, electrical and. electronic equipment . . . seeking greater 
operating efficiency and output... will find many uses for the Mallory Interval 
lime Switch, as have makers of household appliances. The postwar trend to auto- 
matic operation 1s ev ident. 


Now is the time to discover how you can incorporate the “brains” of this switch in 
vour postwar products—for the greater efficiency that assures greater 


sales appeal. Consult Mallory while your designs are being planned. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


P.R.MALLORY & CO. Inc 


ALLOR 


Industrial and Electronic Swite 
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Here's new and up-to-the-minute data for 


designers, in concise, easy-to-use form. Users of 
industrial plastics . . . manufacturers looking for 
ways to utilize the advantages of Micarta to 
replace other materials . . . will find full and 
helpful information in this revised and enlarged 
Micarta Data Book. 

Forty pages of property tables, performance 
curves and design suggestions provide working 
data for selecting the proper grade of Micarta 
for heavy-duty service in any field. Data covers 
both laminated, molded, and formed Micarta. 
Grades include those designed for severest wear, 
and for applications requiring electrical and 
chemical properties. 

Reserve your copy of the new Micarta Data 
Book today. Write Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. J-06354-1 


GET THIS 
HELPFUL DATA: 


Grades of Micarta—their character- 
istics . . . corresponding Army and 
Navy types. 

Properties of Micarta—mechanical 
... electrical ... chemical... how 
they compare with other materials. 


Designing Help—machining data... 
how to apply directional loads... 
molded and formed Micarta design 
suggestions. 


Forms Available—standard shapes 
and sizes... plates, rods, tubes, 


angles, channels, zees. 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Hard-to-work flat head rivets are easily 


driven with one hand when the new en 


gineered Aero special tool is used. Cups 


coined to assure uniform dimensional ac- 


curacy with a maximum radius of only 010." 


Danger of rejects caused by improperly 
fitting turned tools is eliminated. The new 
Aero set will not flatten, distort or otherwise 
weaken flat head rivets, allowing for posi- 
tive maintenance of rigid engineering 


standards. 


Plants using flush sets to drive AN-442 
rivets may substantially increase produc- 


tion and eliminate rejections caused by 


skin abrasions due to slippage of flush sets. 
Cost per rivet driven will go down and the 
strength of the rivet joint will not be im- 
paired when the Aero tool is substituted 


for incorrect flush sets. 


Write now on firm letterhead for full 
engineering information on the perform- 
ance of these new rivet sets... ask for 


Catalogue Page No. 1A. 


Coined AN-442 sets are available in both 
straight and offset at no increase in cata- 
logue prices. Order by number shown 
above, specifying AN-442 cup in size and 
length desired. 


BURBANK CALIFORRNTA 
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Two related, yet strikingly different G-E 
special motor designs are now helping to 
extend the range of wind-tunnel research: 


l'o deliver 600-mph wind for a tunnel of exception- 
al size, G.E. developed a propeller drive incorporat- 
ing two 15,000-hp wound-rotor motors (327 rpm). 
This drive provides 800 steps of speed, and can 
hold each speed constant within 144 of 1 per cent 
despite load changes. This drive also makes possible 
the recovery of power which is usually lost when 
wound-rotor motors are operating at re duced spee ds. 
his power is returned to the line. 


- 


econd, several electric propeller motors have 
been deve loped for use as "engines" on model planes 
in wind-tunnel research. One of these is a water- 
cooled motor which de 'velops 35 hp at 18,000 rpm. 
It has an outside diameter of onlv 4 inches and is 
I0 inches long. Its weight. 25 pounds, is ap- 
umately. 4 per cent of the weight of an 1800- 
306 hp electric motor of conventional design. 
ong other G-E motors for this service is one 


rated 200 hp (5000 rpm) and weighing but 525 


GENERAL Ò ELECTRIC 


n ' ` - 
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)00-HP. WIND-TUNNEL 

DRIVE SYSTEM —one of 

int drivc- engineered by 

Ph IIO courtesy of Na- 

dvisory Committee on 

~ Anies Aeronautical 
ory. Moffett Field. 


P ELECTRIC PROPEL- 
DRIVE MOTOR —diameter 
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pounds; another (200 hp) operates at 20,000 rpm! 


No matter how your motor problem differs from 
these, the same experience which created these 
"firsts" in special motors is on tap, should your job 
require it. If one of General Electric’s standard 
motors cannot be adapted to your partic ular task, 
our motor engineering service will work with you in 
developing a new drive to solve your problem. War 
needs come first, but our broad facilities may permit 
us to work on your job sooner than you think. Before 
you apply a motor to any new machine—check 
with vour local G-E representative. General Elec- 
tric Company, Schenectad y 5. New York. 


Buy all the BONDS you can 
—and keep all you buy 


MOTOR-ENGINEERING 
SERVICE 





NATIONAL-STANDARD 


TIRE WIRE, FABRICATED BRAIDS 


BACKBONE 


For a High Pressure Hose 


IL well rotary drilling hose has to take pressures 
up to 5,000 pounds, stand up under constant 
flexing and re-flexing, carry heavy volumes of fast- 
flowing mud to lubricate the drilling. It takes plenty 
of backbone to hold up under that kind of strain, and 
so in this hose, as in many other types, the backbone 
is steel wire. 
Only the highest quality steel wire can provide the 
necessary reinforcement for strength and long life 
. its use in fabricated form helps provide the high- 
est degree of flexibility necessary for this rugged 
Service, 
most leading hose manufacturers have 
specified braided steel wire especially 


I hat's why 
consistently 
developed with essential characteristics for hose 
reinforcement. 


Developing and producing that kind of wire has 
been National-Standard’s main job since the early 
days of the rubber industry. Close cooperation be- 


tween rubber engineers and National-Standard wire 


experts has resulted in uniform high quality wire for 


many types of hose, brought forth time-saving, cost- 


reducing machinery for the application of wire into 
finished products, and has lead to many wew uses 
for wire with rubber. Tires, airplane de-icers, con- 
veyor belts, V-belts, and tubing are only the begin- 
ning of even greater wire-and-rubber developments 
to come. 


If you have plans for product improvement or 
— let National-Standard's experience 
help with a tvpe of wire and method of application 
specifically fitted to your product. 


BUY AND KEEP WAR BONDS 


| 


NATIONAL- 
STANDARD J 
N 


Vf 
74 
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Divisions of National-Standard Company 


ATHENIA STEEL 
Clifton, N. J. 
COLD ROLLED, HIGH-CARBON 
SPRING STEEL 


Niles, Mich. 


AND TAPE 


WAGNER LITHO MACHINERY 
Hoboken, N. J. Worcester 
LITHOGRAPHING AND SPECIAL z 
MACHINERY ROUND STEEL WIRE, SMALL 


° Mass. 
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WORCESTER WIRE WORKS 


TO COMPACT DESIGN 


T" can use Switchettes to con- 
trol several circuits from a 
single location. They can be actu- 
ated by cams in seleetor switches. 
or by a bellows or lever in limit 
witches. Whichever wav vou use 
em, G-E Switchettes help you 
ace and make your equip- 
re compact. 

the dimensions: 114 by L5 
inch. Yet the Switchette 
up to 10 amperes at 24 
230 volts a-c), and is 
nough to withstand millions 

inical operations. 
nall size. its lightning-fast 
lon, and its ability to resist 
vsical shock and vibration 
ideal for built-in applica- 
electric control equipment 


GENERAL 


l ENGINEERING 


FEBRUARY. 


that has to "take it." Best of all. 
because of its unusual double-break 
contact structure, it simplifies th 
solution of many tricks 
control problems. 


circeutt- 


Domwt handicap your important 
designs 


Your plans for a smaller. lighter. 
or more compact equipment need 
not be stymied by the lack of a 
suitable make-and-break contact 
mechanisin. More than 200 modifi- 
cations of the Switchette are ready 
In addition, 
we have a variety of limit switches, 
transfer and selector switches, push- 
button stations, thermostats and 
timers built around the Switchette. 


to meet vour needs. 


Perhaps you can use some ol these 


ELECTRIC X 


1945 


: í 
readv-made devices to advantage. 


Send for a catalog 


If vou don't already have a copy 
of our Switchette catalog, mail the 
coupon below. If none of the forms 
listed in the catalog meet your 
needs, our engineers will be elad 
to work with you to adapt them. 


LT neral Electric Co.. Schenectady 5, 


New York. 
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. Sfarts here 


WaterFOG ...the mew fire-fighter ...is especially valuable in chok- 
ing off the concentrated fires met aboard ship. Even oil fires and fires 
around electrical apparatus can now be extinguished with water. 


WaterFOG equipment, made under patents of the Rockwood 
Sprinkler Company, Worcester, Mass., has helped save tankers, 
warships and transports...and the men aboard them. 


In WaterFOG nozzles, tiny openings are so paired that streams of 
water impinge and shatter into mist. The resulting fog chills down 
the heat, cuts off the fire's "breath" and quickly smothers the flame. 


Screening out dirt, seaweed and other matter which might plug 
up the tiny nozzle holes is essential. This is done by strainers ... one 
at the hydrant or water pump, the other in the nozzle itself. 


SL 
» 


After investigating the metals and alloys which could be used to 
make these strainers, Rockwood selected Monel to solve these three 
problems... 


1. Strength and Hardness to Withstand a Working Pressure of 175 psi. In tests the thin- 
gauge Monel strainers have resisted the erosive and abrasive action of water 
and solid particles blasting against them at pressures up to 600 psi. 


2. Resistance to corrosive attack. Since any convenient source of water can be 
used for WaterFOG, the strainers must be able to withstand corrosion by any 
waters, fresh, sale or polluted. 


MARINE FIRE PLUG STRAINER. with Mood 

. > ) ? "f , ( ) 

3. Ready Workabilty. To make sure that all dirt particles big enough to give strainer, made by Rockwood Sprinkler Co. hib 
Flushing type, approved by the Bureau of 5bips, 

possible trouble are removed, the openings in the strainer must be a good deal U.S 

smaller than the 1/16” openings in the nozzle. The sheet from which the strain- 


ers are made must be thinner, in turn, than the diameter of the strainer open- 


. Coast Guard and Maritime Commissio 


Upper figure shows nozzle with Monel screen used 
in WaterFOG equipment for fixed instal stion, 
ings (to prevent breakage of the punching dies.) And the photograph shows Fine-gauge strainer withstands 600 psi hig 


why the forming of the strainers requires a ductile material which can be temperatures... severe corrosive attack 


readily shaped and joined by either soldering or welding. 


Their choice of Monel has been confirmed by the service records of 
these strainers. Every Monel strainer in all the Rockwood Water- 


FOG installations in ships at sea and industrial power plants ashore 
is still giving perfect service. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 


wicker did ALLoys 


MONEL « "K" MONEL + "S" MONEL « "R" MONEL « "KR'" MONEL + INCONEL » ''Z'' NICKEL © NICKEL © Sheet... Strip...Rod... Tubing... Wire.:. Castings... Welding Rods (Gos & Flectric) 
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THIS JOB 


The usual cycle of a screw and washer fastening 
job involves at least five hand motions. There's "pick 
'em up" with two motions. And "put 'em on" is 
two more. Plus the application makes five. Eaton 
Springtites cut this cycle down to one smooth quick 
motion . . . “pick ‘em up and apply”. That's why 
a Springtite assembly job is well nigh done before 
you even touch it. 


PRODUCTION wcch Sprcngtites 


Pre-assembled screw and washer units bring 
new efficiency to straight line production. Eaton 
Springtites save time and money by reducing costly. 
unnecessary hand motion—provide an automatic 
balance of inventory—a single container for bench 


stock—and eliminate loss of Spring Lock Washers 
to the sweeper. 


Eaton Springtites are engineered for correct de- 
sign of Spring Lock Washer fit under the screw 
head—it can't come off. Springtites provide ade- 
quate automatic Spring Lock Washer tension to 
compensate for looseness as a result of wear. 


DESIGNERS AND ENGINEERS ATTENTION: Write for Folder No. 101 
and see how 4/5 of your fastening problem can be eliminated. 


EATON 


MANUFACTURING COMPANY 


RELIANCE DIVISION 


DEPT. E, MASSILLON, OHIO 





Build more Sales Appeal into your postwar products 
with applications of G-E Glow Lamps like these: 





G-E GLOW LAMP gives instant 
visual indication iron is 
Other applications: 
waffle irons, ranges, roasters, 
heating pads. 


"D. 


E — 


T 

G-E GLOW LAMP makes it easy 
to find burned-out fuse. Lamp 
is wired to light when fuse 
burns out. 


NO FUMBLING IN DARK to find 
light switch if it has G-E 
Glow Lamp as indicator. 
Lamp is visible guide to 
location of switch. 


O O 


ATI 


DEPENDABILITY AND LONG LIFE rec- 
ommend G-E Glow Lamps 
as panelboard indicators 
to show circuit conditions. 


— — — — —— — 


IN PORTABLE RADIO SETS. G-E 
Glow Lamp provides highly 
visible indication set is on. 
Also usable to show B-bat- 
tery condition. 


FREE! New folder describes 
typical uses for G-E Neon 
Glow Lamps and gives lamp 
data. Write address below. 


Check These Unique 
Features of 
G-E Neon Glow Lamps 


G-E NEON GLOW LAMPS can add to the 
convenience and sales appeal of 
your postwar products! Unique 
characteristics of G-E Neon Glow 
Lamps suggest scores of uses as 
indicators on home appliances, 
wiring devices and industrial el- 
ectrical equipment. 


Distinctive orange red glow, needs 
no cover glass. 


2 


Dependable long life—rated at 
3000 hours. 


3 


Very low current consumption. 


4 


Variety of sizes and wattages. 


High resistance to vibration and 
shock. 


Usable on AC or DC circuits. 


7 


Work on regular 105-125 volt cir- 
cuits without the use of step-down 
transf rs. 


Practically no heat. 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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with strength requirements. Reducing straight 
sections to a taper requires expensive, time-con- 
suming machining. Alcoa’s stepped extrusions can 
be used to reduce the amount of metal to be re- 
moved to produce a taper. Production is speeded 
up, costs reduced. 

Stepped extrusions can provide a larger, in- 


tegral section from which the attachment fitting 
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COA SUGGESTS: 
STEPPED EXTRUS 


\irplane wing spar caps call for tapers consistent 


is cut out. This avoids the extra weight and cost 
of a splice. 

Will stepped extrusions fit your production? 
ach case must be analyzed individually from a 
design and an economic standpoint. Alcoa engi- 
neers will gladly give you the benefit of their 
experience to determine the facts. 


2193 


ALUMINUM 


COMPANY OF Building, 


AMERICA, Gulf 


Pittsburgh 19, Pennsylvania, 





WALLACE 


56 


The best trained troops require tempering under fire to become 
seasoned fighters. Springs, too, need proper tempering to fit them 
for the rigorous demands of tough fighting mechanisms. Because 
heat-treatment is so vital to spring performance, its selection and 
control come within the realm of our laboratory technicians, with 
automatic regulation that insures parade-ground precision— precise 
action—long service. No guesswork—Barnes-made Springs are 
under strict discipline in every stage of manufacture. They obey 
your orders. 


CONSERVE METAL — DESIGN WISELY 


3131131332 232412 22 


BARNES COMPANY Phro S Ane erreur v s 


PRODUCT ENGINEERING FEBRUARY, 





ELECTRIC f A 


Select the G-E range timer, built- 
in (mechanism only) or completely 
cased (illustrated). 


'EFRIGERATORS B 
Select the G-E defrost clock 
(built-in model illustrated), which 


automatically defrosts every 24 
hours. 


"Ji. T 


Select the G-E day-night timer, 
with or without stoker, hold-fire 
contacts, and the G-E thermostat. 


THE IRYERS D 


- few 


Select the G-Eclothes-dryer timer 
(built-in model illustrated)— 
sequential cut-off protects fabrics. 


Select this G-E coin-operated 
" timer for easy collection of install- 
All G-E automatic timers use ment sales. 
exclusively the well-known Telechron , 1 e Í 
motor — the heart of the timer. | LJ For APPLIANCE RENTALS F 
— Select this G-E coin-operated 
For prompt delivery (following — timer for apartment-house wash- 


WPB release) order NOW from our i : : 
nearest office, or write General ing machines, hotel radios, etc. 


Electric Co., Schenectady 5, N. Y. 


Buy cll the BONDS you can — and keep all you buy 
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FITS INTO YOUR PRODUCT 
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DESIGN: PICTURE FOR 


VERSATILITY, PERFORMANCE AND ECONOMY 


The simplest and surest way to gel a head start on post-war 
competition is to plan and design your peace products now. 
And during these design stages is the time to consider and 
investigate the use of General Plate Laminated Metals. 


These permanently bonded laminations of precious metals 
to base metals or base to base metals combinations fit into 
your design picture whether you are planning electronic 
devices, electrical products, signal control apparatus, in- 
struments or electrical contacts. Their versatility, per- 
formance and economy provide many advantages nol 
found in solid metals. For instance, in electrical products, 


they provide better conductivity . . . in chemical apparatus, 
they give maximum corrosion resistance . . . while in still 
other products they insure better performance and long life. 
General Plate Laminated Metals are available in sheet, 
wire and tube form... inlaid or wholly covered. Many 
new laminated combinations developed since the war are 
also now available. 

Establish an advance position for your post-war products 
incorporate General Plate Laminated Metals into your 
products now! Our engineers are available for consul- 
tation on your problems. Write for their services. 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N. Y. e 205 W. Wacker Drive, Chicago, Ill. € 181 E. Main St., Centerbury, Ohio 
e 2635 Page Drive, Altadena, California e Grant Bldg., Room 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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Whats a pattern maker got to do 


vith ALUMINUM FORGINGS? 


You've decided on an aluminum forging be- 
cause of its high strength-weight ratio. But 
stresses will be complex. You can’t be sure of 
the design until the part is completed, and dies 
cost a lot of money to make and change. So 
here’s where the multiple interests of Alcoa 
can serve you: 

Patterns are made according to your design. 
Cast in sand, the piece is then tested in Alcoa’s 
stress analysis laboratory. Patterns are changed 
to suit, new castings made and tested. Slight 
changes are made by machining off or welding 
on metal. When the desired distribution of 
stresses is obtained, Alcoa’s engineers say, 


"There's your design". 


Now we make the forging dies. Because the 
forging has the same shape and a similar 
elastic modulus as the casting, stresses will be 
distributed alike. Alcoa pattern makers and 
foundry men, skilled in their arts, have saved 
you time and money by thus co-operating with 
Alcoa's forging engineers. ALUMINUM COMPANY 
or AMERICA, 2193 Gulf Building, Pittsburgh 19, 


Pennsylvania. 


A LCOA ALUMINUM 
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Why Carpenter Nickel-I 


Best Answer , 


Give the 


Patented Carpenter Free-Cut 
Invar "36" Simplifies Machining 


For close control or dimensional accuracy of precision parts 
in devices where a low rate of thermal expansion is a must— 
Carpenter provides a group of Nickel-Iron alloys to meet this 
requirement over a wide range of temperatures. 


The temperature range in which most applications fall is 
between room temperature and 400° F. A glance at the chart 
shows that this range is covered by Carpenter Invar “36”. 
And the fact that this alloy is now also produced in a free- 
machining grade — Carpenter Free-Cut Invar "36"— greatly 
broadens its usefulness. For applications requiring a wider 
range of temperature, Carpenter Low Expansion "42" pro- 
vides low thermal expansion characteristics up to 700° F. — 
and Carpenter Low Expansion “49” extends this range up 
to 1000° F. 


Here, then, are alloys to meet practically any low thermal 
expansion problem that may come your way. And because of 
the great care Carpenter takes in making these alloys — 
melting within a closely controlled analysis range to insure 
constant uniformity from lot to lot—you can depend on them 
to give greater accuracy to thermostatic devices, radio equip- 
ment, electronic devices, precision scales, etc. 

Let us help you apply these alloys to the solution of your 
design-engineering problems. Get in touch with us today. 


Ask For A Copy of our 
latest engineering bulletin 
on Carpenter Invar "36" 
and Free-Cut Invar "36". 
Our Metallurgical Depart- 
ment will be glad to sup- 
ply information on the 
other alloys. 


o the L 


ron Alloys 


ow Expansio 


60 _ fp $$ —— 
| Expansion Curves Showing 
Companson Between 
Carbon Steel 4. 
— — 


Low Exponsion ^ 4 


Carpenter Invor "36" & 
Free-Cut lavor "36 


| 


Degrees Fohrenheit 


+ Characteristics of Carpenter Low Expansion Alloys. 


The plunger in this hypodermic syringe was made 
* from Carpenter Free-Cut Invar "36". The low thermal 
expansion properties of this alloy keep the plunge: 
dimensions constant, even during sterilization in boiling 
water. And the alloy’s free-machining qualities made 
it possible to produce the plunger to the necessary close 
tolerances for a flush fit in the glass cylinder, so essen- 


tial in the operation of this instrument. 
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offers tremendous advantages on many applications. A superior 
quality product and increased production will result in nearly 
every tase. 

Thousands of alert engineers, like you, have found that the 
best way to secure these advantages is with Master Speedrangers 

. the compact, all metal units of proven reliability. 

For example, look at the ring grinders shown below. The 
Speedranger, on the drive unit, by incorporating also a gear 
reduction on one end and an electric brake on the other end ... 
all designed and built into one compact integral power drive . . . 
provides variable speed, at ECRI the right range. In addition, 
the machine can be quickly T and started again for in- 
creased pioduction. 

The other Speedranger provides smooth, stepless, variable 
speeds from 600 to 5000 RPM for the grinding wheel. 

Each Speedranger mounts neatly on the machine, saves space, 
saves money, and greatly improves the output, appearance, and 
convenience of the equipment. 


Probably you will not need this same combination of features. 


/ However, the next time you need a drive for material processing, 


handling, and conveying equipment; mixers and agitators; weld- 
positions; machine tool drives; testing and calibrating equipment 


.. to name only a few ... . see what a really remarkable job 
Master Speedrangers can do for you. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 


—8 


Ja RDRANGERS 









^" Brother, take it from me... 
it’s 100% Easier to Drive 50% 


y 4s 
a 


More Screws in a Day 


... that’s what users of 
AMERICAN PHILLIPS SCREWS 


tell users of Slotted Screws 


Workers on screw assemblies feel as though 
they had been freed from a chain gang, wh 
their production chiefs liberate them from slow, 
exhausting, high-cost slotted screw driving 
up to speedy, easy, /ow-cost. American Philli; 
Screws and 4-winged Phillips power drivers. 

For then they find that they can make their 
jobs amount to something . . . that it's actually 
far easier to do better work and more of it... 
vet still end their shifts without undue fatigue. 
Simply because American Phillips Screws drive 
automatically straight—-and because the 
winged driver can't jump out of the recess. 

So management finds that... by increasing workers’ safety, earning power, and 
morale . . . there’s a fairer return on fixed overhead charges. And you will find, when 
you change to American Phillips Screws, that you get extra returns from American's 
quality-control and American's three-point inspection of head, thread, and point 
that assures full usable value in every shipment. Whether you use standard or special 
screws, you'll save 50% over slotted, by changing to American Phillips Screws. Writ 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. !llinois Street Detroit 2: 502 Stephenson Building 


7 ERICAN 
E 

cone WA a LLIPS GUME 

e 
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NO. 2 IN A SERIES EXPLAINING HOW ELECTRONIC TUBES 


CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


GL-868, PJ-23 is gas-filled and 
the others vacuum types. Spectral 
response of GL-868 / PJ-23 (R. M. 
A. standard) is S1, sensitivity to 
light 90 microamperes per lumen, 
anode voltage l00— price $2.60. 
For PJ-22 the same ratings in 
order are S1, 20 mu a, 500 v 
price $2.60. For GL-441 ratings 
are S4, 45 mu a, 250 « 

$4.50. For FJ-405 (a special ultra- 
violet-responsive tube) ratings are 


S6, 12 mu a, 200 v 


price $42. 


These G-E tubes that "see"' will do scores of automatic jobs 


faster — more accurately — more reliably — at lower cost 


When your designing staff is faced 
wit! problem that involves grad 
oduct for size, counting or 
manufactured articles com 

the line, positioning material 

fed into machines, or doing 

and infallibly other work 

calls for properties of visual 

n, then it is time to check 
ototubes as the best and most 

il method of handling the job. 

rever the interruption of a 

of visible or invisible light can 

le to have functional meaning, 


phototubes may be used to initiate 
the operation of control apparatus. 
Jobs such as aligning paper on 
presses for accurate register, signal 
ing content-levels in bins or tanks, 
sounding alarms when moving equip- 
ment exceeds safe limits of travel 
these call for phototubes as the 
fastest-operating, most practical and 
reliable method of doing the work. 
Consult General Electric on photo- 
tube applications and circuits for 
greater efficiency and economy in the 
operation of your equipment. Your 


nearest G-E office or distributor 
will supply information on photo- 
tubes or other industrial electronic 
tubes. Also ask for ^How Electronic 
'Tubes Work," a non-technical book- 
let on industrial tubes and their 
applications. Electronics Department, 


General Electric, Schenecta: 


Hear the G-E radio programs: 
l'oday" news, Monda 
6:45 p.m., EWT, CBS. 
Orchestra," Sunday 10 ; 

The G-E House Party 
Friday, 4 p.m., EWT, CB 


G-E HAS MADE MORE BASIC ELECTRONIC-TUBE DEVELOPMENTS THAN ANY OTHER MANUFACTURER 


GENERAL @ ELECTRIC 


24-8850 
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for a quick "Finish 
Buy More War Bonds 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 


BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. e 1228 W. PICO BLVD., LOS ANGELES, CALI 





prevented leakage 


pneumatic transfer switch 


Here is a story that may help you solve a sealing problem: 
The design of the rotary transfer switch in the Foxboro 
Stabilog Controller, used in critical processes involving tem- 
perature, pressure, and flow, required the use of a small 


gasket with an unusual combination of characteristics. 


The problem was a difficult one because the part had to 
serve the dual purpose of gasket and valve. The seal had to 
be positive vet the switch had to turn easily on the face of 
the. gasket-—the material had. to be abrasion-resistant and 
non-extruding. The Foxboro Company turned to Arm- 


strong's engineers for help in solving their problem. 


Specifications were met exactly by one of Armstrong’s 
Cork-and-Svnthetic-Rubber Compositions. Self-lubricating, 
relatively incompressible, and having little flow, it pre- 
vented leakage. Gaskets made from this Armstrong's Cork- 
and-Synthetic-Rubber Composition are now giving perfect 


performance in hundreds of Foxboro Stabilog Controllers. 


l'he long experience and wide selection of materials that 
enabled Armstrong’s engineers to solve this problem may 
help solve vours, too. Send complete information about 


your application to Armstrong. 


ARMSTRONG’S 
enm f^ 3a GASKETS - SEALS - PACKINGS 


strong’s Sealing Materials. see A) 
IAJ 


Sweet’s File for Product De- 


SEND FOR FREE BOOKLET 


sgners Ir write us for your copy of the free Cork Compositions * Cork-and-Synthe^ic Rubbe. -Compositions 
booklet 


Armstr 


Gaskets. Packings, and Seals.” Address Synthetic Rubber Compounds ©®  Cork-and-Rubber Compositions 
` s Fiber Sheet Packings . Rag Felt Papers Li Natural Cork 
g Cork Company, Gaskets and Packings 


Depar Re 
“part it, 7102 Arch Street, Lancaster, Penna. 


ML. i 
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BUY 


C! 


Hear the General 
Electric radio pro- 
grams: “The G-E 
All Girl Orches- 
tra’’ Sunday 10 
P.M. EWT, NBC. 
“The G-E House 
Party" Monday 
through Friday 
4:00 P.M. CBS. 


/ 


/ 


© 


WAR BONDS 
AND KEEP THEM 





FLAMENOL CORDS 


D Standard for a Class of Post-war Electrical Devices 


Here is the new G-E Flamenol Cord—a standard cord set 
that will add to the appearance and value of small traffic 
appliances and portable lamps. 


In the past, it was customary to display electrical appliances 
and lamps with the cord sets shown as inconspicuously as 
possible. Even when rubber cords were of the best quality 
and neatly coiled, their coarse texture and dull eolor detracted 
from the appearance of fine electrical products. 


Post-war you can display your product without concealing 
these G-E Flamenol Cords. Flamenol Cords' rich color, smooth 
texture and beautiful finishes will enhance portable lamps and 
other small appliances as never before. And the consumer 
will be more satisfied for a number of reasons. G-E Flamenol 
Cords have unusually long life. Oil will not deteriorate nor 
will sunlight adversely affect the sturdy composition and 
fine finishes of these cords. 


Section Q253-42, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
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ANOTHER MASS-PRECISION ASSEMBLY BUILT BY NICHOLS 


LUBRICATING THE TURBOSUPERCHARGER 


If you could look in on a turbosupercharger in flight, you would marvel at its 
performance. Picture an 18” shaft revolving at 22,000 RPM while exposed to plus 
1500? from the engine's exhaust at one end and to the substratosphere's minus 67? at 
the other. Consider the problem of lubricating the turbosupercharger's bearings un- 
der such challenging conditions. 

That's the job for the self-contained, double-unit pump developed and built by 
W. H. Nichols and Sons on an interchangeable parts and assembly basis. 

To meet both performance and cost requirements large-scale production of this 
unit necessitated simplified design. Nichols engineers blueprinted a pump that had 
a simple seal, no ball bearings, only three shaft diameters and two shoulders. Mass- 
precision techniques followed through with “split-tenth” accuracy in each component 
part and avoided costly, step-by-step inspection. Despite the close fits, all parts are 
assembled without pre-selection. 

The same ingenuity for precision manufacture on a mass-production basis has 
solved other equally difficult problems for over forty years. Here unique facilities 
have been developed for producing the *hard" parts. They may be your answer for 
working out that post-war product. Let *Accurate" Nichols help vou see it through. 


W.H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54,MASS. 


"Accurate" MA 


Ma 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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There is a simple, fundamental truth in the principle of the 


ball bearing: “Nothing Rolls Like a Ball!” 


The ball possesses inherent advantages unequalled by any 
other rolling body. There are no ends to a ball—so its axis of 
rotation need never be artificially fixed. 
, Place a book on your desk " 
TRY THIS and your hand firmly on 
9 it Ih t € I he . ° > p a 
Lok mens MA dd. Thus, a Ball bearing bears the loads on a circle of free rolling 
Thats the principle of . Es. s e ru . 
lidies motion hasd en steel balls, reducing friction and wear, maintaining precise lo- 
book, desk and energy. i 


cation of parts and cutting maintenance time—as does no other 


type bearing. 


That is why over 300 million New Departure Ball Bearings 
are at work in this war. That is why designers of peace-time 
machinery are designing more ball bearings into their machin- 


ery than ever before. 


THEN THIS: beak Mea oi pn gn There is really no substitute for the ball bearing — nor any 
* and push. The marbles } * f : . e à à à 
roll freely, the book moves substitute for the technical experience and creative engineering 
easily im any direction, è y á 
Ese —— that go into New Departure Ball Bearings. 


smooth and easy on every- 


Ask for your free copy of “Why Anti-friction Bearings?” 


Cut-aw ^ f ; , * 
iaa nothing rolls like a ball 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 


Sales Branches: DETROIT, G. M. Bldg., Trinity 2-4700 
CHICAGO, 230 N. Michigan Ave., State 5454 * LOS ANGELES, 5035 Gifford Ave, Kimboll 715! 
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ouch Comfpot 


rtant quality of 


LUMARITH* PLASTICS 


Nearly everyone will agree that our homes, automo- 
biles, all the things we uze and enjoy should have a 
welcome touch . . . and taat statement immediately 
suggests what can be done toward this ideal with 
Lumarith Plastics. 

Of course, this isn't an argument in favor of the 
all-plastics home or postwar automobile . . . far from it. 
It is merely a reminder of the touch comfort to be had 
from Lumarith, and a reference to the many places 
where these Celanese* Plastics make the things we 
iouch "feel better". 

In the bathroom, for example, Lumarith articles 
moderate the chill of porcelain and tile: seat covers, 
switch plates, wall fixtures, towel bars, scale plat- 
forms, clothes hampers, door knobs-all the contact 


points between a home and its occupants. 
*Reg. U.S. Pat. Of. 
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And the kitchen, another spot of breezy efficiency, 
gets warmth and cheer through the liberal use of 
Lumarith items: cabinet handles, door and switch 
plates, refrigerator parts, the telephone handset, range 
controls, faucet handles and hundreds of kitchen tools 
and accessories. 

The automobile steering wheel and controls—even 
our clothes buttons, eyeglass frames, compacts, cigar- 
ette cases and pocketbook clasps are smooth and 
pleasant to touch when they are made of Lumarith. 
Yes, from cellar to attic, at the office or in the driver's 
seat, the things we touch should bring us comfort. 
That is what Lumarith plastics are designed to do. 
Celanese Plastics Corporation, a division of Celanese 
Corporation of America, 180 Madison Avenue, New 
York 16, New York. 





PUT THIS 
TUBE 


TO WORK 


“Westinghouse.” It’s the result of Westinghouse 
engineering, complete quality control over all the 
raw materials, and precision control over the many 
steps in the making of tubes. 


Good news for designers of welding and motor con- 


trols, timing circuits, and voltage regulating devices: 


Chis stream-lined Westinghouse Thyratron WL-672 

has everything you need in a grid-controlled mercury 
į " o 

vapor rectifier. Look at its sturdy industrial size base, 


slotted to give greater creepage distance .. 


No electronic equipment is better than its tubes and 
no tubes are better than Westinghouse tubes. 


For complete information on any Westinghouse Thy- 
. Oversize i i ; 
ratron, as well as Ignitrons, Phanotrons, Pliotrons, 
anode-support and dome-t y pe construction hold every i 
i i : : í : Kenotrons, and Phototubes, write to your nearest 
(art ritidly in its exact position. for unwavering per- à b 
i P Westinghouse District Office or to Westinghouse 
formance . . . extra large high-current-capacity pins nahi 
i Electric & Manufacturing Co., Lamp Division, 
and cap that won't get hot and burn off. . . totally 
Bloomfield, N. | P 
enclosed arc stream for better control. 


Designers and users of electronic equipment know 


a EA W esting ho usc 


performance is typical of every tube marked PLANTS IN 25 CITIES “=—“ OFFICES EVERYWHERE 
"p 
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Needle Bearings Help Increase 
Operating Efficiency of 
Bausch & Lomb Automatic 
Cylinder Surfacing Machines 


Compact in design, and free from vibration, the new 

Bausch & Lomb Automatic Cylinder Surfacing Machine 

incorporates many advanced design features—including 

Torrington Needle Bearings—that result in production X-Section shows how compact size 

of the highest quality lens surfaces. Needle Bearings aid in design of oper- 
Many manufacturers planning new products can take a ating mechanism on B & L Surfacer. 

tip from this machine. For it clearly illustrates how 

Torrington Needle Bearings with their unique advantages 

of compact design, high load capacity, light weight, and 

efficient lubrication help increase operating efficiency and 

lower costs. 
Consider also the production and sales advantages that 

stem from the use of Torrington Needle Bearings in your 

own plans. Complete information on types, sizes, and 

ratings, along with a list of typical Needle Bearing appli- 

cations will be found in Catalog No. 30-A. Send for your 

copy today. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland Seattle 
Chicago San Francisco Los Angeles Toronto London, England 
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For Machines Requiring Continuous Reciprocating [T 


OVERRIDE SMOOTH REVERSALS 
PRACTICALLY AT ALL SPEEDS 


ELIMINATED 


Note Uniform Length 
of Stroke 


| A | 

6" / 

STROKE | ] | 
| V 

DIAL SETTING k] 


REVERSALS 285 
PER MIN. 


VICKERS “RECIPROCATING 


cycLey CONTROL PANELS 


This is a complete self-contained control unit for grinding 
machines, honing machines, or any process requiring a con- 
tinuous reciprocating cycle. 


The curves reproduced above were accurately made by a stylus 

. attached to a reciprocating head and tracing upon a recording 

Constant peuvalt  "undlsdlNEY CONTROL mechanism. Note uniform stroke length regardless of large 
, -— S changes in head or table speed. Throughout the test the setting 

of reversing trip dogs remained unchanged. An integral Vickers 


e i Hydrostatic Compensator makes flow rate (and therefore rate 
of reciprocation) independent of variations in resistance èncoun- 
l tered. Similar tests and many installations show that at other 


speeds, loads and stroke lengths the same smooth reversals 
FLUID VOLUME DIRECTIONAL ^ PRESSURE Er 
MOTORS CONTROLS CONTROLS CONTRO and accurate stroke length control are maintained. 


Vickers Application Engineers will gladly discuss with you how 
TET Did of More T = nilinis” cole 
000 sStandardixod Vickers Un 
M for Every Hydraulic Power VICKERS Incorporated 
or 
and Contro! Function 1400 OAKMAN BLVD. à DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO e CLEVELAND è DETROIT e LOS ANGELES 
NEWARK © PHILADELPHIA e ROCHESTER e ROCKFORD eè TULSA e WORCESTER 
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Organizing 


Knowledge of Materials 


Engineering Divisional Staff, Douglas 


B. C. BOULTON 


Aircraft Corporation 


Presenting a method of organizing industry’s information on old and new 


materials into factual data to meet engineering demands based on progress. 


Concrete suggestions are cited in an effort to crystallize thinking on the 


subject and to curtail the duplication of effort in various laboratories. 


HE insistent demands of design 
engineers for efficient 
materials for both old and new 
ies result in the introduction of so 
many new materials that we find diff 
cult the task of determining their char- 


acteristi 


more 


s, as well as systematizing for 
accumulated knowledge of 
lder materials. To add to the prob- 
lem, many of the criteria or yardsticks 
that have so honorably served other 
engineers for decades are no longer 
adequate. For instance, elongation in 
2 inches is a term almost hallowed by 
usage and regarded as a basic charac- 
teristic of a material, yet aircraft en- 
gineers have the temerity not only to 
juestion, but to state that it has no 
tundamental meaning. Instead, there 
talk of an unfamiliar, gage 
length elongation, and an elongation in 
100 i They insist on know- 
strength of a material at 300 
or what strength it has after 
ibjected to that or to other tem- 

s for a thousand hours. 


ise the 


Zero 


also 


New Material Data 


What is the situation af the time 
that the sales engineers of a vendor 
rst tell of a new material? It is sel- 
‘om that the producer can supply more 
than iger information as to the prin- 
cipal and readily determined mechani- 


Propuct 
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If the ma- 
with a po- 


cal and physical properties. 
terial is a structural 
tentially broad use, these values serve 
only to stimulate interest and may make 
the advantages appear sufficiently out- 
standing to initiate testing and research 
programs in a score or more of lab- 
oratories to secure additional data. 
Hard experience has amply demon- 
strated the danger of introducing an 
unknown material, even for experi- 
mental construction, without exploring 
the many pitfalls in both design and 
fabrication. 

The nature and potential uses for 
a material determine the amount of 
information needed. In the case of a 
special purpose material the required 
data may be limited, but on the other 
hand with a widely used structural ma- 
terial, such as a new aluminum alloy, 
a vast amount of information is essential 
before it can be put to intelligent, safe, 
and economic use. Its many strength 
properties and the expected variation 
in their values ntust be known. Data 
must be obtained as to general physi- 
cal properties and an extensive knowl- 
edge must be acquired with regard to 
the numerous fabricating characteristics 
and methods of processing. In addition 
to these physical datà, 4t is essential 
that there be dependable information 
on the availability of the material as to 
time, sources, volume, forms and sizes. 


type 
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For the postwar period, costs of a new 
material may be a governing factor in 
its use. 


Cooperative Efforts 


Prior to the present war there was 
little organized effort to obtain this 
almost bewildering mass of informa- 
tion, and generally several years were 
required to secure even a reasonable 
working knowledge of an important 
new material During the war the ne- 
cessities of advanced design, or material 
shortages requiring substitutions, forced 
a good deal of valuable cooperative 
effort. One important program was in 
connection with the introduction of the 
National Emergency or triple alloy 
steels in place of the widely used 
SAE steels. In this case different com- 
panies and organizations were allo- 
cated the task of determining thé com- 
parative characteristics of these two 
classes of materials. This allocation of 
responsibility and the wide exchange of . 
information considerably accelerated 
the use of the new steels. 

The latest government venture in 
cooperation in: the material field is 
the newly organized; NACA Committee 
on` Materials Research” Coordination. 
The .departusé from previous NACA 
policy, namely active participation of 
industry on this committee augurs well 
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Another notable 
exa iple of effective cooperative effort 


usefulness. 


tol Its 


in this direction has been the valuable 
work of the National Defense Research 
CounciF through the War 
Committee. 


Metallurgy 
This organization has uti- 
lized the resources of many great in- 
dustrial and university research labora- 
tories with their staffs of able technical 
men to secure knowledge of materials 
both old and new, particularly with 
regard to characteristics hitherto unex- 
plored but production. 


One of the most hopeful developments 


vital to war 


of the war has been the exchange of 
information between aircraft companies . 


activities of the several 
\ircraft War Production Couneils. Even 
with all these efforts. 


raft company set to work gathering the 


through the 


each major air- 
necessary data in their own laboratories. 


[his obviously involves an immense 
duplication of effort and frequently in- 
tormation on 


some important property 


or characteristic is not obtained. 
Check List of Properties 


lo get 
eginning of a testing program, to facil- 
work 


I 
re it no essential item will be 


a complete picture at the 


ite organization of the and in- 
over- 


oked. the Douglas Company prepared 


heck list of the properties of a me tal. 
This list is shown in Table |. Similar 
k lists with appropriate properties 


it course be pre pared tor plastic S 


rubber or any non-metallic material. 


e frst impression one 1s apt to re- 
Vt n 


studv of this list is its ex- 


usiveness and the tremendous amount 


rmation required. This may 
use some discouragement, and per- 
s a feeling that some of the items 


rather far removed from practical 
needs, These impressions are 
lue to the fact that the 
tended to cover all general classes of 
metals and it is to be emphasized that 
while 


partly 
table is in- 


«t MUS 


items, needed in one 
ise. are not applicable in another. The 
problems are somewhat further simpli- 
hed by the fact that many of the char- 
teristics are not 


lesign ol 


initial 
Hence, in 


essential for 
work. 
ising the list for a specific 
to decide what 
ire inapplicable and then to 
ie remainder in the ordei 
In the 


work has 


fabrication 
material it 
necessary items 
arrange 
of priority. 
past, design and production 
frequently proceeded with- 
quate knowledge of the charac- 
of a material, with the result 
n the missing information had 
quired by costly trial and error. 
of the impracticability of de- 
rmining the many fabricating charac- 
of a material on actual parts. 
great deal of thought has been given 


ast few years to the develop- 
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ment or specific criteria for standard 
simple tests which will give either quan- 


titative or qualitative information. 
Frequently these are of most value 
when comparative, so that a given 


characteristic of a material may 
be compared with that of a familiar 


material whose fabricating limitations 


new 


are well known. It is believed that 
the development and general accept- 


ance of reliable tests and criteria, par- 
ticularly with regard to the different 
types of formabilitv, is of 
portance. 


much im- 
Such criteria would greatly 
simplify and facilitate the work of de- 
termining the fabricating limitations of 
a material, the type of tooling required, 
and the precautions that must be taken. 
They would enable design and tooling 
to proceed with a reasonable degree of 
confidence 


even though a specific 
operation may never have been per- 
formed on the new material. 
Material Characteristics 
Some review of a few of the more 
unusual items contained in the check 
list may be of interest in showing the 


practical reasons for their inclusion. 


Whv should 


eeneral properties as the ballistic 


such 
prop- 
erties of a structural material? In early 
efforts to 


there be interest in 


provide limited protection 


against gunfire for the crew, fuel tanks 
and vital parts ot an airplane. steel 
armor plate was used almost ex- 
clusivelv. It was then found that cer- 
tain aluminum alloys in heavy gage 


effective in deflect- 


ing bullets and could also serve as an 


sheet or plate were 


integral part of the structure, with a 


resulting simplification of design and a 


a ES! oo o eo 


ut 


Tangent Modulus, 10° Lb. per Sq.In. 
> 


e 


0 10 20 30 
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But all of the 
tural aluminum alloys were not alike 
in ballistic properties and tests were 
to determine which 


weight saving. struc- 


necessary would 
shatter and which would provide the 
greatest resistance to gunfire. 
Sometimes specific data are necessary 
in distinction to general information. 
A case in point is the relative harden 
ability of 4140 and NE8740 steels, es- 
The 
pressure brought by the War Produe- 
tion Board 


pecially in heavy sections. great 
for this substitution caused 
many long continued arguments as to 
the safety of the substitution in certain 
Only 
comparative data been available which 
prove without question the considerable 
inferiority of NE8740 with high heat- 
treatments and heavy sections. Another 
permeability 
which must be checked if a material is 


Cases. recently have definite 


example is hydraulic 
to be used for parts subjected to high 
hydraulic pressures which may run up 
to 3.000 Ib. per sq. in. 
alloy 


Most aluminum 
castings are unsatistactory tor 


such use, 


Mechanical Properties 


The refinements of modern struc- 
tures now require much more extensive 
knowledge of the strength properties ol 
materials in interesting example is 
modulus 


Normally 


within the 


the use of the tangent 


Fig. l. 


elasticity 


curve 
shown in the mod- 
ulus of elastic 
range only Was used or even ret ognized 
Ihe design of columns which, in the 
short column range, may be loaded well 
bevond the yield point was determined 
based on test 


by empirical formulas 


data. Use of the tangent modulus per- 


+ 


Yield TS--— 


Tensile Strength, 1,000 Lb. per Sa. In 





Fig. 1—Variation of the tangent modulus of 75STAL with stress. 
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Fig. 2—Comparison of tensile stress-strain curves, at vari- 
ous elevated temperatures, for 75SO clad and 24SO bare. 


mits a more reasonable approach to the 
design of.short columns and a predic- 
tion of their strength without column 
tests. 
of the 


curate and complete stress-strain curve. 


In modern design practice one 


most useful of tools is an ac- 


Previously in the design of beams or 
parts involving bending, formulas based 
on Hooke’s law were employed, even 
though it was well known that long be- 
fore failure this law ceased to apply. 
When a metal was stressed in the plastic 
range, arbitrary form factors were often 
used to the disparity be- 
tween calculation and tests. Now, by 


utilization of information given by the 


account for 


stress-strain curve in the plastic range, 


engineers can design with confidence 


aud. .without 


factors of 


having to incorporate 
ignorance 


What happens to'the strength prop- 


TO 


erties of a material when it is either 
occasionally, or continuously for long 
periods, subjected to elevated tempera- 


tures? 


This problem on which, except 
in the case of steels, practically no in- 
until recently, has 
caused a lot of worry to many designers. 


They have had to deal with aluminum 


formation existed 


structures such as are involved 
in a heated leading edge deicer or in 
Only 
recently has the excellent research 
work of Dorn, and others 
under the War Metallurgy Committee 
given quantitative data to the designer. 


alloy 


an aircraft engine compartment. 


Professor 


lhe general effect of heat on aluminum 
alloy materials is shown by Fig. 2 which 
clearly brings out the typical large de- 
n tensile, yield and ultimate 
and the fact that although 
the total strain is increased this is en- 


crease in 
strength, 
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tirely in local elongation at the expense 
of uniform elongation. Interestingly 
enough this has shown that some of 
the new high-strength aluminum alloys 
are much more adversely affected by 
high temperature conditions than 24ST. 
To structural engineers, the advent of 
these high-strength aluminum alloys 
with their relatively low elongations has 
brought another headache. What is the 
relative notch sensitivity of such alloys 
under impact, fatigue, or even simple 
tension, compared with 24ST? Some 
recent and extremely interesting work 
has indicated the possibility of estab. 
lishing actual index numbers which will 
define quantitatively the notch sensitiv- 
ity of different materials and also of dif. 
ferent types of notches. 


Fabricating Characteristics 


This discussion is indicative of the 
fact that our present design problems 
require much information that a few 
years ago would have appeared almost 
academic. But also in the field of fab- 
rication, and particularly in forming, 
do we find the necessity for establish- 
ing new criteria and standardized em- 
pirical tests. Here more than in 
structural design is there practical 
use for the complete stress-strain curve 
of a material, since most forming opera- 
tions require working a material in its 
plastic range. The 
curve, as well as the numerical values 
of stress and strain obtained from it, 
are of great practical importance. If 
the stress-strain curve of one material 
shows a long, fairly steep slope from 
the yield point to the ultimate, its fab- 
ricating properties are quite different 
and at least for stretching operations, 
better than those of a material where 
the slope of the curve in this range is 
flat; the first material is stable and the 
second unstable. 

Perhaps the material property with 
regard to which there has been the most 
change in thinking is elongation. It 
was about four years ago that the Pro- 
group at Lockheed 
coordinate grids on 
specimens and discovered the 
arbitrary nature of the standard cri- 
terion for elongation. They found that 
over short gage lengths the percentage 
elongation for some materials was two 


gage 


shape of this 


duction Research 
printed 
tensile 


accurate 


or three times that over a 2 in 
length. It was discovered that 
there was a good correlation between 
this information and the strain obta ned 
without fracture on sharp bends, 4 


also 


phenomenon previously not explainable. 
This work was later taken up by 0. A. 


who carried the 
and set up the 
elongation for zero 
the elongation 


Wheelon of Douglas, 
investigation further 
criteria of 


length; that is, 
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rng in the most strained fiber in the 

















































































Fig. 4—Douglas standard hydropress test form block is used to determine per- 







jected to various types of deformation. 

The prediction of the limits of form- 
ability of a new material on the hydro- 
press is difficult by analytical means, 
involving as it does the capacity of a 
material to shrink. However, consid- 
erable practical, and almost quantitative 
information, can be obtained through 
use of a simple standard form block, 
Fig. 4, in which are incorporated both 
shrink and tension flanges as well as 
straight flanges. The curved flanges 
can have varying curvature so that a 
good determination can be made of the 
percent deformation to be expected. 
Such a specimen also lends itself to 
determination of spring-back. These 
data may be quickly obtained for vari- 
ous gages and tempers of a material. 

The term, biaxial loading. is a rela- 
tively unfamiliar one and yet the 
phenomenon is one of much practical 
importance, since many formed parts 
are subjected to tensile stresses at right 
angles to each other. When this occurs, 
the limiting strain at fracture is reduced 
to approximately half its normal value 
with uniaxial loading. Variation in 
behavior of materials subjected to bi- 


y necked portion of a tensile specimen. 
ys Further work by Mr. Wheelon con- 
= firmed the correlation between zero 
T. gage length elongation and forming 
of operations involving large local defor- 
i mations. It was shown that, even though 
* materials might have the same elonga- 
e tion in 2 in. their zero gage length 
" elongation might be quite different, 
le with different forming properties. Fig. 3 
1e indicates this characteristic. 
k Recent work has been done on the 
b- effect of elongation with gage lengths 
il up to 100 in. This work has indicated 
v. that there is a radical reduction in 
f the maximum elongation over such 
lengths. For example, 24ST with an 
elongation of 16 percent in 2 in. may 
have an elongation of less than 5 per- 
cent over 100 in. or over 40 percent in 
i 0.01 in. l The elongation over long gage 
lengths is of great importance in opera- 
: tions involving stretching long lengths 
of material. It was also discovered at 
s both Lockheed and Douglas that the 
- : 
width of specimens had a marked effect 
» on the elongation. Wide specimens 
» showed a considerable reduction in 
x elongation due to the fact that they 
1 were not free to contract laterally in 
: accordance with Poisson’s ratio. It is 
: clear that research along these lines has 
: added much to our understanding of 
s forming problems, has explained many 
E hitherto little understood phenomena, 
> . . . 
" and has enabled analytical. prediction 
i f the approximate limitations to be 
|] expected. with different materials sub- cent deformation and spring-back of various tempers and gages of a material. 
n 
b 
it 
M - | 
» 75 ST and 75 S (as quenched) 
f J, p m 
e a specimens 
h 
it : 
It : 
, 5 
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e o 
i. 3 
it c | 
e L 
v à 
e 
it 
n 
d 
a 
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" Distance from Break-In 
. 
P Fig. —kElongation curves for 75S sheet. High uniform elongation 755W 
* indicates its excellence for stretching operations. while 75ST at 250 deg. F. is 
Poor for stretching and excellent for operations requiring high elongation. 
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axial strain would therefore 


have a 
marked effect on their formability in 
many 
this 


instances, and a 


knowledge of 
variation is therefore necessary if 
we are to know the fabricating limita- 


Hol s ol 


a material, 


One other comment on these proper- 


ties is made in order to show the im- 


portance of data based on 


act epted 


quantitative standard 


tests if we are 
This 
is with reference to the best cut- 


to have economical production. 


point 
ting speed for 
alloys \ 


Aluminum 


machining aluminum 


number of years ago, the 


Company discovered the 
phenomenal speed at which these ma- 


terials 


could be machined. and made 


the information available. 


that 
1.500 it per 


Cutting 


speeds al time did not 


exceed 


min. because of inertia. 


tradition. and absence of high-speed 


equipment. Under pressure of war con- 


ditions 


that it 


however, it was rediscovered 
was possible to machine the 
strong aluminum alloys at speeds as 
high as 18,000 ft. per that 
the optimum 14.000 


approximately 


min. and 


Spe ed was about 


per min thus 


ne previous production rates, 
Veed for Definitions 


It is realized that many of the items 
check list are relatively 
lack definite defi- 
even the need for them has 


five! I the 


new | hes not only 


nition, but 
not re ved general recognition as vet. 


Natur lly. 


met! 


there has been no 
the detailed 


ng the 


c 


agree 
methods for de- 
criteria. Yet, before the 
eht of recent material research 
roduction developments can be at- 

there must be cooperation in de- 
what 


rst, 


criteria are felt to 
ful: second, definitions for the 
third. 


the tests 


and specifications for 


to determine the cri 
Until this is done, no producer 
be asked 
Iv information for more than the 
tional 


aterial can reasonably 


properties, nor can the 
t duplication of effort in the vari 
laboratories be 
heck list as given in this article 
rought to the attention of the 
ring Committee of the Western 
War Production Council. There 


avoided 


ission and general agreement 
desirability of the 


to make it 


was 


program 
effective. Con 
also given to the par 

of the American 
ng Materials in 


development of 


Society ol 
assisting in the 
test methods. 


positive action has 


standard 
However ho 


taken 


program 


been 
date Unfortunately 


while it Is of 


such a 


rather obvious 


long value. 


range cannot be given a 


high priority owing to the necessities 
of current work. Nevertheless, the fact 


must not be overlooked that the success- 
ful completion of the project would 
save its many times over in at 
least major elimination of duplication 
of laboratory work. Probably a much 


cost 


greater though indirect saving would 
result through a better understanding 
material characteristics as 
these affect design, tooling, and fabri- 


of basic 


cation. 


Proposed Program 


Sufficient technical has al- 
ready been made so that the work in- 
volved in this program would not be 
unduly large. The primary need is for 
crystallizing the thinking on the ques- 
tion, and then the drafting of concrete 
definitions and specifications. When 
completed, these could be circulated to 
the various companies, material sup- 
pliers, and technical societies for ap- 


"nere 
progre ss 


proval or constructive comments. It 
is suggested that the initial work could 
best be done by the War Metallurgy 
Committee since many of their projects 
have been concerned with research on 
These have been carried out 


technical men 


materials. 
by able who are not 
only familiar with the properties of 


materials, but their use by industry. 


A Materials Handbook 


The next problem is that of 


tematizing and organizing all material 


Sys- 


information for use by design, material, 


and process 


and 
manufacturing operation planners, in- 


engineers, tooling 
spectors, and those in purchasing and 
stockroom departments concerned with 
materials. In most companies at the 
time, data are 


half a 


diverse publications, with a resulting 


present material scat- 


tered through at least dozen 
difficulty in keeping information up to 
date and obvious inefficiency in securing 
In the April, 1944 issue 
of Mechanical Engineering appeared a 
this sub- 
Ashkinazy, materials and 


needed data. 
constructive article on 
ject by S. B. 


process engineer ot the Sperry Corpora- 


most 


This article outlined the manner 
number of 


tion, 
in which for a years the 
Sperry has organized their 
information in a materials 


handbook used by all divisions of the 


Company 
material 


company concerned with materials. A 
section is devoted to each material and 
is arranged in standard form, giving 
many of the items included in the Doug- 
las check list, Table I. and in addition 
pertinent government and industry 
specifications and preferred vendors. 
The preparation of a similar mate- 
rials handbook, including the informa- 
tion on recently developed materials, 
and for all materials the new data and 
criteria which are proving so valuable 


in predicting strength and fabricating 


characteristics. is the next essential 


step. For any one organization to com- 
pile such a handbook, except over a 
period of years, would be impracticable, 
valuable as it might be. On the other 
hand, agreement has 
reached on desirable criteria, with ac- 
cepted definitions and methods of test, 
completion of such a book through co- 
operative effort would so distribute the 
work as not to impose an undue burden 
Appropriate allo- 
cation of the work on one or two mate- 


after been 


on any organization. 


rials to each of a large number of or- 
ganizations, including vendors as well 
as users, could quite possibly be or- 
ganized. Provision would have to be 
made for review by a competent tech- 
nical group of the work done by indi- 
vidual companies so as to insure tech 
nical correctness and uniformity of the 
presentation. When completed, a ma- 
terials handbook of this nature would 


be of inestimable value to all industry 


A few sections of such a handbook 
would undoubtedly have to be modified 
by most companies owing to variation 
in fabricating practices, but this would 
be a relatively simple task. Material 
suppliers would gain much from pai 
ticipating in a cooperative venture o 
this nature and from supplying for new 
materials many of the more important 
fundamental data and 
Once suppliers are familiar 
tests, the important ones could quite 


criteria 
with tae 


and 


simply be performed during the course 
material, and 


might often materially assist in its de- 


of development of a 


velopment through bringing to light de- 
ficiencies that frequently do not appear 
discovered bv the 

It is that this article 
stimulate thinking on the question ol 


until user. 


hoped may 
organizing our knowledge of materials, 
and of establishing a common language 
so, that criteria and data, obtained by 
any laboratory, can be understood and 
accepted by all, in the same manner 
that data are 
cepted. Thus would be brought to prac- 


conventional now ac- 
tical fruition another cooperative effort 
of industry which in the postwar period 
will result in more efficient use of mate- 
rials from both design and fabricating 
viewpoints. 


A fitting conclusion to this article 
taken 
the development of plastic materials de- 
livered at the fall meeting of 
the Society of Automotive Engineers by 
Major Russell Houghton of Wright 
Field: “The day is gone beyond recall 


is a sentence from a paper on 


recent 


when we may do things just simply 
hoping for the best. We must know 
exactly why we are doing them, as tar 
as the resources of science can tell us, 
so that we may control our manu!ac- 
turing materials and not they us.” 
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NEW DESIGNS 


~of Present and Postwar Products 





Bench Press 
Has Adjustable 
















M 
| 
* 
r 
Y i 
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i 
Q ERORE is adjustable between 6-in. maximum and rs-in. minimum | 
KJ and ram pressures are controllable between 300 and 8.000 lb. in a 
w hydraulic bench press. developed by the Denison Engineering Com 
pany. Controls are so designed that ram speed can be adjusted from a , 
iximum of 200 to a minimum of 20 in. per min. The frame of the 
ess is a one-piece casting, with heavy sidewall reinforcements, webs and 
| oss-members, into which the hydraulic units are assembled. I 
Four-way controf valve x 
| [/ a 1 F 
a 
-—1 | | — 
bi i 3 | 
» * J 
"4 i 
PO Ce Cy/inoler | 
ak 
| i "4 
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; l 1 X I 
| n 
t 
| 
I 
|i 
| Two levers are connected to the four-way valve I 
| controling ram movement. Release of either 
lever stops the ram instantly, while release of | 
| both levers causes the ram to return to the | 
upper limit. where it is positively held. Pressure | 
| is maintained by a motor-driven submerged j 
pump and a pressure-relief valve. The oil reser- | 


voir is located in the machine frame and has a 
ten-gallon capacity. 
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PRESENT AND POSTWAN PRODUCT DESIGNS .— — —— i sm nas 


; Photoelectric tube 
mounting 


Condenser 


Trigger tube 


Electronic Timer "ETT 


relay 


Gives Uniform 


7mm o mte ape som co om cg pm HGS 


Adjustment for 
film density 


X-Ray EXposures 


PHOTOELECTRIC TIMER 


Phor 
electric 
tube 


Phofofluoro- 
graphic hood 


PHOTOELECTRIC device, for timing 
Photo- * of X-ray exposures, has been devel. 
efecfric * — ^ oped by the Westinghouse Electric & 
timer Y : ` * 
Manufacturing Company. The X-ray radi- 
ation, passing through an object, strikes à 
fluorescent screen and is converted into 
visible radiation. A section of the lumi- 
nous screen is scanned by a photoelectric 
tube which in effect measures the light 
leaving the screen. When enough light has 
left the screen for the desired film ex- 
posure, the photo-electric timer actuates à 
relay and opens the X-ray circuit. First 
used in medical radiography for mass 
chest surveys on miniature roll film, the 
development will find general application 
in industrial X-ray analysis for large 
regular objects which need only to be 
positioned before the screen. 
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High- tension Fluorescen? 
trans former 


Exposure switch 


Pow er SUDD y 











Photoelectric timer unit 


Exposure 
terminating 
relay 


i 

| 

| , 

| Condenser 
/ 

| 


l : 28 
Variable resistance 








A safety timer, consisting of a trigger tube, an adjust- 
àble resistance, a condenser, two relays, and a buzzer, pro- 
tects the X-ray unit against any failure of the photoelectric 
timer unit and against excessively long exposure times 

eeding the capacity of the X-ray tube, as might result 
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PRESENT AND POSTWAR PRODUCT DESIGNS 





Eleetronie timer consists primarily 
of a multiplier-photoelectric tube and a 
condenser-thyratron-relay system. When 
the exposure switch of the X-ray unit 
is closed, the X-ray tube circuit is ener- 
gized and X-rays pass through the ob- 
ject positioned before the photofluoro- 
graphic hood, and the fluorescent 
screen converts the X-rays into light. 
Light on the fluorescent screen is then 
focused by a lens on the cathode of the 
photoelectric tube. The light entering 
the photoelectric tube initiates a small 
current proportional to the light in- 
| tensity of the scanned section of the 
| fluorescent screen, This current charges 
a condenser and produces a potential 
which increases as the collected charge 
increases. The condenser voltage is 
| impressed across the grid and cathode 
of a trigger tube and fires the tube, 
when the necessary ionization is cre- 
ated, energizing a magnetic relay which 
| opens the X-ray circuit and terminates 
the exposure of the film. 


7000 







~Pho to fu be 





"Transformer 


_~ Voltage 
regu/ator 
tube 


LIS volts 


Normally open 
contact on MR-4 


= 
MR 
5 


— — 


£xposure 
O 





jen cad 
E IL 
— 


4 Ground 


S} /n series 
with Xray 
contactor 


is placed 
The photoelectric timer unit 
is designed to be attached to the photofluorographic hood 


when a dense object, requiring a long exposure, 
before the fluorescent screen. 


and is an added unit to the X-ray circuit. Density of the ex- 
posed film can be adjusted by a control on the timer unit. 
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PRESENT AND POSTWAR PRODUCT DESIGNS 


Prefabricated Steel Structure 
Supports Weight of Oil-Filter Unit 


| IGHT-STEEL Lindsay structure supperts the entire weight of the equipment in 
4 


a compact oil filtering unit manufactured by Skinner Purifiers, Inc. The unit cir- 


culates oil continuously to remove moisture, sludge and dirt. The filter design 


includes provision for an electrically controlled and timed back-wash action in which 


reverse flow of clean oil and air removes dirt that has accumulated on the outer edges 


of the filter elements. The dirt collects in a drain and can be removed as necessary. 


PRODUCT ENGINEERING FEBRUARY. 1945 




















| \RGE-CAPACITY automati copper-oxide battery 
4 charger built by General Electric, capable of charging 


30 nickel-alkaline or 24 lead-acid battery cells. features 


simplified controls and a d.c. contactor. The internal control 
panel is laid out to simplify adjustments. Nameplates indi- 
cate methods for changing the charging rate, adjustment of 








Bench Belt Grinder 


Has Variety of Uses 


Versatility of operations was the de- 
bjective in a bench belt grinder made 
Porter-Cable Machine Company. Work 
held against the belt as it passes over 

rward contact roll or platen. If desired. 
laten can be turned downward and work 
‘vyainst underside of belt. A wire brush 
other attachments can be fastened to 
ward contact roll for deburring operations. 
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Charger for Electric Truck Batteries 


PRESENT AND POSTWAR PRODUCT DESIGNS 





line voltage and battery-cell adjustment. The d.c. contactor 
prevents batteries from discharging back through the charger 
after the a.c. has been turned off or fails, The charge: 
automatically shuts off when the charge is completed, but it 
can be stopped manually before the charge is completed 


[he unit operates on » phase powel 


inp uf 


*te-mmals 


High rate 
adjusiment 


Main 
contactor 








PRESENT AND POSTWAR PRODUCT DESIGNS 


Pneumatically-Controlled — 
Planetary Mechanism Drives Spindle 


RIVING and reversing of the tapping spindle is ac- 

complished through a planetary and clutch mechan- 
ism in a new machine developed by Cleveland Tapping 
Machine Co. Powdered-metal faced clutches, air con- 
trolled, give precise adjustment of vertical travel to within 
0.005 in. te Rotation of the spindle can be held to 
one-tenth of a revolution. Rapid approach and retrac- 
tion of the spindle is done with two air cylinders which 
exert no pressure on the spindle when tapping. The 
lead screw assembly is so constructed that it is never dis- 
engaged from the spindle. A locking device engages the 
lead screw for positive positioning. 

The planetary drive is operated by two opposed, pow- 
dered-metal faced, cone clutches which act as a spider for 
the planet pinion gears. Clutches are clamped to the sun 
gear through two ball bearings about which they are free 
to rotate. The sun gear, splined to the drive shaft, is con- 
nected to a sleeve which is fastened to a floating ring 
through a ball bearing. Two molded neoprene diaphrams, 
located in the upper housing, are so positioned that air 
pressure behind either diaphram will move the floating 
ring and thus engage either the tapping or reversing 
clutch. 

When the tapping clutch is engaged the planet pinion 
gears are held stationary and the sun gear drives the 
spindle, through the planetary pinion gears and ring gear, 
at half the drive shaft speed. Engagement of the revers- 
ing clutch locks the planetary pinion gears and the sun 
gear. With these parts operating as a locked unit, the 
spindle and drive shaft operate at the same speed. The 
sensitivity of the powder metal clutch facing is such that 
any additional torque, over that for which the clutch has 
been adjusted, will cause the clutch to slip and prevent 
serious damage to the tap. 
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Regional Research Laboratories 


ATER is wet and if it weren't so, it wouldn't be water. As an analogy, "big corporations" 

have large research laboratories that discover or develop new materials, products and proc- 
esses. If it weren't so, such corporations would not be “big corporations” and there would be 
a dearth of discoveries and developments. Conversely, if the corporation is not big it is not able 
to spend millions a year for research, and thereby finds itself at a distinct disadvantage in com- 
petition with the big corporations. 


Industrial activities during the war brought into prominence the handicaps of the smaller 
manufacturers resulting from their lack of research facilities. In tune with the trend of the 
times, it was suggested that the federal government build product research laboratories and con- 
duct them solely for the benefit of small manufacturers. Another suggestion was that the federal 
government sponsor and pay the costs of product development and of research projects 
requested by small manufacturers, the actual work to be done by commercial and university 
laboratories. The most extreme proposals, embodied in bills presented before the last Con- 
gress, went so far as to demand government ownership of all patents. 


Proponents of such measures point to the success of the government sponsored research 
by industry on war equipment and devices, the accomplishments of the Office of Scientific 
Research and Development, and similar records. Thev fail to realize the vast difference between 
a “war economy” and a “peace economy.” War goods are not commercial products. There 
is only one customer for them. Industry does the development and research for the customer 


and the customer pays for it. 


What appears to be an excellent solution to the problem of research for the smaller manu- 
facturer is found in the rapid expansion of regional research laboratories of the character of 
Mellon Institute, Battelle Memorial Institute, Ohio State Research Foundation, and the Armour 
Institute Research Foundation. A more recent addition is the Southern Institute of Indus- 
trial Research, the announced purpose of which is to develop products and materials that can 
be produced most advantageously in the South. Similar laboratories have been proposed for 
Southern California. 


Aside from all the obvious superiorities that such regional laboratories have over gov- 
ernment agencies, they build a community of interest among the industries of the region, they 
stimulate progress in technological developments, and they bring social benefits to the people. 


Small and medium-sized manufacturers should cooperate toward the establishment of 
more regional research laboratories. Obviously many more such laboratories could be put into 
profitable operation for the benefit of manufacturers in the region. 


2222977 
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Kinetic Energy in Flywheels 
Calculated by an Exact Method 


HENRI LEWIN 


Chief. Engineer, Brown-Boggs Foundry & Machine Company, Ltd. 


Development of equations for the kinetic energy in rotating solids which are geometric 


bodies of revolution with particular reference to component parts of press flywheels. 


Exact equations for the energy are compared with the conventional approximate formula 


to show degree of error involved. 


ATING 


stored in a 


ALCUI 


ergy 


exactly the en 
revolving fly- 
wheel for a press appears to be 
ilt task. On 
re too heavy the result are 
Broken crankshafts 


ress Irames are often Cause 


presses when fly- 


disastrous 
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Approximate or empirical formulas 


t insatistactory tor ust n designing 


flywheels hree main reasons 


m 
Ipit 


only. 
nd hub. the 
which eligible in 


flv wheels 


Even for the rim alone these form 


ve an inexact value of the stored 


Phey 


vwheel 


Hl ' 


assume that th f 


mass o 
concentrated at a dis 
the center equal to the mean 

HH This 


the energy 


is obviously not 
Varies propo! 


the square of the velocity 


to the square of the radius. 


rmore, there is no method ot ap- 


the degree of approxima 


! 


thus found 


form # J g can 


the energy 
Formulas of the 


t 


only to verify the 


They 


Wt ight of 


ised practically 


energy of an existing flywheel 
nvolve a knowledge of the 
is well as of its mean velocity. 


While these data can be 


or an 


the rim 


easily found 


existing flywheel. they are pre- 


cisely the unknowns of the equation by 
which a new 


be « al ulated 


means of 


flvwheel has to 


[o overcome these diffi ulties, it has 
been dei med 


plifie d 


necessary to present sim- 


handbooks 


2g tormulas. The 


formulas in 
with the IJ] 
-implified 


many 


formulas while easy to 


handle and to apply. present the grave 
hneonvenience common to most empiri 
cal formulas of beine 
and uncontrollable 


That the 


independabl 


necessity tor a better and 


o6 


more dependable means of calculating 
press flywheels has been recognized, is 
evident from the numerous articles 
which periodically appear in the tech- 
nical press on this subject. 


flvwheel for which the 


is to be calculated. With 


M mass of the bodv, Ib per a celer- 


Consider d 
Kinetic energy 


ation Of gravity 

velocity ot the body, in per sec 

K netic energi stored in the body 
in lb 


kinetic 


[he general expression. for. thi 
body Is 

k Me, 2 

the kinetic energy 
which / is the 
moment of inertia for the mass M about 


energy ol à moving 


The expression for 


of a revolving body. in 


the axis of revolution. and œ is the 


angular velocity in radians per sec. of 


the mass about the axis of revolution 
E I1o?/2 l 
\ press flywheel of the conventional 
design can be divided into three com 
ponent parts: Rim, web, and hub. Each 
Thus 


for each, the volume and consequently 


of these is a body of revolution. 


the mass, and the moment of inertia of 
this mass with reference to its axis of 
revolution can be calculated by apply 
ing the second theorem of Guldinus. 
For the general case, let the cross- 
sectional view shown in Fig. 1 
body of 


repre- 


sent a revolution. 


1 area of cross-section 
axis of revolution of body 
axis passing through center of 
gravity of area A and parallel to 22 
distance between axes aa and zz 
specifie weight of the material of 
which the body is composed, that is, 
weight of a unit of volume of this 
material (not to be confused with 
specific gravity 
acceleration of gravity 
mass of body 
moment of inertia of area A 
reference to axis aa 
moment of inertia of the mass of the 
body with reference to its axis of 
revolution zz 


with 


Moment of 


inertia of the body with 
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Several problems are solved to show application procedure. 


reference to the olution 


"ÆR (AR 
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Mass of the body 


M 


Then from Equations 


I M (AR, t3 


In the flywheel shown in 
rim. web and hub are each 
revolving a rectangula: 


about the axis. 


Let R 


outside radius of or 
concerned 

inside radius of tlie bod 
length of the body par 


AXIS í 


Phen 
R R 
1 R h 


For a rectangle. the mon 


ertia of its area with reference to an 
axis passing through its center of gra 
ity and parallel to one side the re 
tangle is 
R 
12 
Substituting these values o! 


i in Equation (4) 
I — M(R? -- 1/2 


Furthermore, substituting 


tion (3) the values for R. and 
by Equations (5) and (6 


M m hu 
g 
Substituting this value of V 
tion (7) 
m hu 


2g 


With the angular velocity 
> = 


4&7. M. 


equal 
where n is the number of revol 
tions per sec. of the flywheel, and su 
stituting the value of «^ and I in Equ 


tion (1) 
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Setting p equal to the ratio A/R, and 
q equal to the ratio rR, Equation (10) 
becomes: 

E 2 T n? w | 4 R 

4 —p — g i 11 

For flywheels made of cast iron. the 
specific weight w equals 0.26 lb. per cu. 
in. Substituting this value in Equation 
(11) and using the value of g equal to 
386.22 in. per sec. per sec., the value 
of the kinetic energy of a part of a fly- 


wheel will be 
E = 0.0209 p (1 — qt) Rê, in. lb A 


in which R is expressed in inches, and 
p and q are abstract numbers. 

For steel flywheels having an average 
specific weight w of 0.28 lb. per cu. in. 
Equation (11) becomes 


E = 0.02251? p (1 — q!) Rê, in. Ib B 


These formulas can be used to caleu 
late the energy of any part of the fly- 
wheel that has a rectangular cross-see- 
tion. 

Where E 


E. the energy of the web and E, the 


is the energy of the rim. 


energy of the hub. the total energy of 


the flywheel will þe 
E E; —- E: + E 
When the 


haped like a trustum of a cone. and a 


web o] the tlywheel is 


lair approximation of the energy of the 
veb is sufficient. the energy of the web 
in be obtained by assimilating the 
Irustum of the cone to a evlinder of 
he same diameter 
height. 

When an approximate value for the 


and corresponding 


energy is not sufficient. a special cal 
ilation must be made for the conical 
eb. An exact and handy method for 

e calculation in this case will be 
ven later. 

Y comparison will now be made be- 
tween the conventional formula and the 
one here derived. 

Let e denote the energy of the fly- 
vheel as calculated by applying the 

nventional formula. in which W is 
the weight of the rim. V the linear 
velocity at its mean radius. and g the 


icceleration of gravity. then 
W V2 /2¢ 12 
Substituting in Equation (12) the 
ass M of the rim for M g, and for 


i à R+: ' ) 
( M n° n? (R + r}/2 14 


Substituting in Equation. (1) the 


ilue 2 z n for w., and for / the value 


ven by Equation (7) 


E = M (R a n) gta? (15; 


Subtracting Equation (14) from 
juation (15), 
E —e = Mx w (R r)?/2 16 


"ince the right side of this equation 
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Area À 


FIG. 1 





` Axis through 
center of gravity 
of area 


‘Axis of 
revolution 


Fig. 1—Geometric body formed by revolving a plane surface about 


an axis. 


formed by 


contains beside M. which TS alwavs 
positive. three squares =, n° and 
(R-r)? 

E é 0, therefore E > 17 


This proves that the value of the 
kinetic energy of a flywheel as obtained 
by applying the conventional formula 
is always smaller than the actual energy 
of the rim alone. 

Thus it 


danger ol 


becomes obvious that the 
applving the conventional 
formula for flvwheel calculation is two- 
fold. First, the energy of the web and 
the hub is neglected; and second. the 
energy obtained is always too small, 
even when the energy of the rim alone 
is being considered. If the conventional 
formula is used, it is easy to understand 
why crankshafts and frames of power 
presses break so frequently even in ma- 
chines of excellent make. 

It may. be interesting to know the 
limits of the error which is liable to be 
committed when applying the conven- 
tional formula to find the energy of a 
rim alone of a given outside radius R. 
For this purpose, divide Equation (14) 
by Equation (15), then 


f d 2 Rr 


Since R and r are both positive. the 
minimum value which can be attained 
bv the fraction 2Rr. ( RF - r^) is zero 
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Fig. 2—Flywheel in which the rim, web and hub are each 


revolving a rectangular cross-section about an axis. 


and this is obtained for r eq ials zero. 
Introducing zero for the value of r in 
Equation (18) 

e/E 0.5 19 

The maximum value which can be 
attained by the fraction 2 Rr/ (R r) 
is reached when (R^/r) + r has its 
minimum value. The condition for this 
minimum value is found by taking the 
first derivative of the function 


2 
f (1 Ro r 20) 
: 
and equating it to zero. This condition is 
satisfied when r equals + R. 
Substituting this in Equation (18) 


e/ Ema l 21 


Thus it is evident that the use of the 
conventional formula is most dangerous 
when r is small in comparison with R, 
the error being susceptible of attaining 
the limit of 100 percent for a flywheel 
taking the shape of a solid cylinder. 
Such frequently ap- 
proached in small flywheels revolving 


conditions are 


at high speeds. 

On the other hand, it is evident that 
the error involved may be neglected 
when r is nearly as great as R. This 
means a flywheel the rim of which is 
thin as compared with its outside radius. 
It is worth noting that while such a 
condition is often realized in large fly- 
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Side rings are 
frustums of 
cones 






























Fig. 3—Flywheel with tapered web. The web may be considered as composed 
of one central cylindrical ring and two side rings having the shape of a frus- 
tum of a cone. Fig. 4—Method of deriving the moment of inertia of a solid 
shaped like the frustum of a cone. Fig. 5—Cross-section of flywheel with 







dimensions for Problems 1 and 2. Fig. 6—Cross-section of a flywheel having 





a tapered web section with dimensions for Problem 6. 
F 










wheels for steam engines, but this con main equation contains only one un- 
dition is exceedingly infrequent in press known quantity, R, the outside radius 
construction of the flywheel. 

The easiness and convenience of When calculating the energy of a 
ising Equations (4) and (B) could tapered web, such as is shown in Fig. 
be increased by the adoption of stand- 3, the web may be considered as being 





ard ratios for the coefficients p and q. composed of one central cylindrical 
The adoption of standard coefficients ring and two side rings having the 
would standardize the geometric shape shape of a frustum of a cone. 

of flywheels used in the manufacture The moment of inertia of an elemental 
of presses, as well as allow the designer part of infinitély small height dh of 
to solve easily the four main problems such a frustum can be derived by tak- 


of flywheel calculation which are en ing the derivative of Equation (9). 









countered in practice. This assertion T Ww 
dl - R* — r*) dh 


n 
hardly needs to be proved since the ) 






which by integration from 0 to A gives 


aD h h 
(fean fa) m 


since r is a constant with reference to h. 
From Fig. 4 


R —r = htana (23) 
R = h tana +r 
R* — (h tan a 4 r)* 


Substituting this value of R* in Equa- 
tion (22), integrating, substituting for 
A tan a its value as given by Equation 
(23), substituting qR for r, and ob- 
serving that 
l+q+¢@+¢+aq' = q 
] [ES 


Equation (22) becomes 


rw fl- ,, 
4 jos (à 2 F r^) an - 


Again, from Equation (1) by sub- 
stituting for œ” its value 4 z’n’, and 
for / its value from Equation (25), and 
multiplying by 2 the energy E, for two 
frustums of the cones of the web is 


obtained 


E; = =S (; = 5) 2h R* 
0g l—q 


in which z* n* w/5g can be expressed as 
a single constant factor. Thus from a 
cast iron web 

E; — 0.00418 »?p (i r — 5) R (C) 
and for a steel web 


E, = 0.0045 n?p G= * 5) R5 (D) 


When finding the total energy of the 
web, of course, the energy thus ob- 
tained is added to the energy of the 
central cylindrical ring found by ap. 
plying Equation (4) or (B) respec- 
tively. To simplify calculations the 
author has prepared tables of the fourth 
and fifth powers of numbers from one 
to 999, 


Problem 1. Find the energy stored in 
the cast iron flywheel, shown in Fig. 5, 
which revolves at 120 r.p.m. Assume 
that the energy of the rim alone is to 
be considered. 

p = h/R = 3/ 


12 
9/12 
) 


ll 


~ 
' C 


0. 
gq=r/R =! 0. 
n = 120/60 = 2 


From Equation (A) the energy will be 
B = 0.0209 2? & 0.25 (1 — 0.754) X 1% 
= 3,555 in. lb. 
Problem 2. For the same flywheel used 
in Problem 1, find the total energy 
stored in the rim, web and the hub. 
For the web 
pı = 1/9 = 0.111, and q, = 3.5/9 = 0.359 
E, = 0.0209 X 2? X 0.111 (1 — 0.389% y 
ex 538 in. Ib. 
For the hub 


9/7 


Ds = 1/3.6 = 2, and q: = 1, 3.5 
E, = 0.0209 X 2? X 2[1 — (2/7)*| X 
= 62 in. lb. 


Ja 
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Total energy will be 

E = 3,555 + 538 + 62 1,155 in. Ib. 

In this particular example the energy 
stored in the web and the hub repre- 
sents 17 percent of the energy stored 
in the rim. 

Compare these results with the energy 
)btained by applying the conventional 
formula 

e = WV?/2g 

W = r h(E- r) w 

= m X 3 (144 — 81) X0.26 = 154.41 lb 


V=2n (* =) n 


= 27 (12 + 9) = 132 in. per sec. 


Wy? 150441x 182  ., ,... 
nE n 2g = 79x 38622 = 3,479 in. Ib. 

By dividing the correct value of the 
energy previously found by this latter 


one 


E 4,155 _ 
e 3,479 
This shows that in the present ex- 
ample the exact amount of energy stored 
in the flywheel is 20 percent higher than 
the value which would have been ex- 
pected had the calculation been made 
by applying the conventional formula. 


Problem 3. What should be the outside 
radius of a cast iron flywheel revolving 
at 120 r.p.m. to store 72,000 in. lb. of 
energy, taking p equal to 0.25 and q 
equal to 0.8. Assume all energy is stored 
in the rim alone. 

Solving the main Equation (A) for 
R and then evaluating 


(yw y ) 

V 0:020 77 l 
72.000 

Ñ 0.0209 


tx 0.25 (1 — 0.4096) 
22.6 in 


inside radius r of the flywheel 


gk 22.6 X 0.8 18.08 in 


width A of the face of the rim 


R 22.6 X 0.25 5.6 in. 


Problem 4. To what inside radius 
ild the rim of the flywheel of Prob- 
| be turned out to reduce the 


int of energy stored in it to 60.000 


lving Equation (.1) for q and 
( iating 
E 
0.0200 »*pR 
E 
bd 
1 0.0209 n2pR 
60.000 
\ 0.0209 X 4 X 0.25 x 5.895.793 
0.846 


the inside radius r will have te 


R 22.0 0.5846 19.120 in. 
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Problem 5. What will be the face width 
of a steel flywheel to accumlate 120,000 
in. lb. of energy when revolving at 
180 r.p.m., assuming an outside radius 
R of the rim to be 12 in. and an inside 
radius r to be 10 in. The energy of the 
rim alone is to be considered for a first 
approximate calculation. 


Solving Equation (B) for p and 
evaluating 
E 
P = AnD 1 
0.0225n* (1-4*) R5 
120,000 
0.0225 x 9 (1-0.4822) X 248,832 


= (0.464 


The face h of the flywheel required 
will be 


h = pR = 0.464 X 12 = 5.568 in. 
Problem 6. Find the energy of the web 
of the flywheel shown in Fig. 6, which 
revolves at 120 r.p.m. 

First calculate the energy of the cen- 
tral cylindrical ring for which 


0.5625 
p 0.0311 
a 18.08 
Lo 0.249 
f 18.08 t 


Fig. 7—No flywheel was required on this press. 





E. = 0.0209 x 4 x 0.0311 (1 — 0.2495) X 
18.085 


= 5,001 in. Ib. 


Il 


For the two frustums of a cone 


0.4375 
= ——s— = 0.0242 

p^ Omn 

q = 0.249 

E; = 0.00418 X 4 X 0.0242 X 
1—0249  . ) - 
eee —~ D X I. D X 
1—0349 


18.085 = 1,025 in. Ib. 
Thus the total energy of the web 


E: = E: + E; = 5,001 + 1,025 

= 6,026 in. Ib. 

It may be worthwhile noting that 
even in this case the energy of the web 
alone represents nearly 84% percent of 
the energy of the rim. 

The press shown in Fig. 7 has no fly- 
wheel, it is an example of the useful- 
ness of the equations here developed in 
press design. In checking the moment 
of inertia of the revolving parts, it was 
discovered that a flywheel was not neces- 
sary. The result was that a 15 hp. motor 
was required to operate the press, in- 
stead of a 30 hp. motor which would 
have been required with a flywheel. 


The energy stored 


in the revolving parts is sufficient for correct press performance. 
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Fig. 1—Spot weld structure of 24S.T Alclad has no 
undue porosity or cracks and no penetration of the 


weld zone into the clad laver. 


obtained on 24S-RT. 


Similar results were 


Table I—Shear Test Results 
25 Specimens —0.040 24S.T Alclad 


Ultimate Strength 


Material 
Condition 


Max 
585 


As received (1) 


Aged to 24S-T81 
after welding (1) 


24S-T81 aged 
before welding (2) 


600 


520 


No. of 
Devia- | Change Specimens 
tion from in Within 
A verage,|Strength,] 19 percent 


. Min. Average] percent | percent | Average 


190 531 r 9.4 


8.9 


+ 11.1 


505 510 


HII 
t15 {72 11.4 


(1) Welding conditions and machine settings identical. 


9 


(2) Machine settings varied from (1). 


Table II—Shear Test Results 
25 Specimens —0.040 24S-RT Alclad 


Ultimate Strength l Jevia- 


Material 
Condition 


As received (1) 540 
Aged to 218-T86| 515 
after welding 


248-T86 aged (2)| 540 


before welding 


Max. Min. Average| Percent | percent 


E No. of 
Change Specimens 
tion from in Within 
A verage,|Strength,|10 percent 
Average 


170 508 +6 


160 187 F5.: 


170 510 +5 


D Welding conditions and machine settings identical. 


17X magnification. 2) Machine settings varied from (1). 


Spot Weld Characteristics 
Of Aged 24S Aluminum 


M. L. 


OCHIEANO 


Production Design Engineer 


Lockheed Aircraft Corporation 


Quality of spot welds in artificially aged 245 aluminum, conventional meth- 


ods employed in producing them, and methods of investigating strength 


are described to show that satisfactory spot welds can readily be produced. 


RTIFICIALLY 
248-RT clad 


can be spot 


248-T 
aluminum 
welded to meet 
Army and Navy specifications 20011 and 
PW.6. and Lockheed standards easily. 
Extensive tests 


aged and 


alloy 


show that good weld 
shear and tensile strengths, 


satisfactory 


structure 
and consistency in the 
strength of the welds can be obtained. 
Equally good results are possible with 
materials 


that are either artificially 


aged before or after welding, although 


90 


aging does not increase the strength of 
the spotweld zone. In the tests dis- 
cussed in this article, the material was 
aged by subjecting it to a temperature 
of 375 = 5 deg. F. and air cooling. 
24S-T was held at temperature 8 hr. 
and 24S-RT 6 hours. 

Shear and tensile strength test results 
are summarized in Tables I to IV. To 
meet Navy PW.6 spot weld specifica- 
tions, at least 21 of the 25 specimens 
must have shear and tensile strength 
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within 10 percent of the average 

A variation of plus or minus 20 p 

is permitted in the remainder 

and Navy minimum shear values of 340 
and 370 were exceeded considerably. M 
though the 24S-RT spot welds listed in 
Table I\ 
in tensile strength, the results were con 
sidered 


t 


varied more than 20 percent 
satisfactory because the 
ures were all above the upper consist 
limit. Only the 
was affected by the aging process 


tensile strength 
| Je- 


ency 
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Table IHlI—Tension Test Results 
25 Specimens —0.040 24S-T Alclad 


Ultimate Strength Devia- 


Material tion from 
Condition Average, 


Max. Min. Average| Percent 


As received 185 150 T4 + 4.5 
—15.2 

Aged to 218-T81| 205 150 172 +19.2 

after welding —12.8 

24S-T81 aged 215 165 1814 

before welding — 10.3 


Note: Welded in conjunction with corresponding shear specimens. 





Change Ratio of 


Strength,| to Shear 


in Tension 


percent | Strength t 

33.1 4^ 

i 

i 

28| 318 iu 
39.0 


Table [V—Tension Test Results 


percent | Strength 


o” * . € ~ ; [^2 - i 
25 Specimens —0.040 24S-RT Alclad 0.500" 8.0077 i R(Typ) 
Ultimate Strength | Devia- | Change | Ratio of ' 
Material tion from in l'ension f 
Condition A verage,|Strength,| to Shear 4- 


Max. Min. Average} Percent 


As received 295 160 192 H53 
16 


Aged to 218-T86| 235. 155 180 


after welding 13 
218- T86 aged 295 160 188 +56. 


before welding 





creases in tensile strength of the welds 
after aging were caused by complete 
aging of the area immediately adjacent 
to the composite structure of the 
weld. The tensile test is also in- 
dicative of spot weld ductility inas- 
much as the completely precipitated 
area around the weld has lower elonga- 
tion, which results in reduced ductility. 
The measure of spot weld ductility 
is the ratio of tensile to shear strength. 


Weld Ductility 


Ductility of welds is well above Lock- 
heed specification requirements, as in- 
dicated by the ratios of tension to shear 
strengths in the tables. A slight de- 
crease in this ratio occurred in aged 
materials, indicating a slight embrit- 
tlement of the weld. However, the re- 
duction was not sufficient to be of any 
consequence. Ratios of tensile to yield 


strength of all material combinations 
were more than the minimum require- 
ment of 25 percent. A longer flow of 
weld current is recommended on the 
aged, or to be aged material, to improve 
weld ductility. This produces a larger 
heated area adjacent to the weld and 
a retarded rate of cooling of the weld 


‘rrosion resistance is lowered by 


aging 24S material and should be in- 
vestigated carefully when aged 24S 


DUCT ENGINEERING 


4 
‘ 


FEBRUARY, 1945 


REA get | 


PESSOQU RUND RANGES EN; 1a ME md 


37.8 


* 


36.9 Fig. 2—Tensile tests were made on U-shaped speci- 
mens. Straight tensile control specimens were pulled 
to establish physical properties of the parent material. 





Fig. 3—Sixteen-spot shear test panels were sawed into 7 in. wide 
strips after spot welding and artificial aging were completed. 
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Table V—Characteristics of Parent Metal 





Average Stress at Failure Minimum Values 
Army Spec. 11,351 
Material Tested 5 


Elong.| | 
Ultimate | Ultimate | in 2 in. | Tensile Yield | Elong. 
Tension Yield [percent 
0.040 218-T Alclad 61,250 19,600 19 59,000 39.000 12 


0.010 24S-RT Alclad 10,850 59,050 15.5 | 62,000 | 48,000 9 
0.040 24S-T Aged 


- 


to 248- T81 68 , 850 61,850 T 62,000 | 54,000 5 
0.040 245-RT Aged i 
to 245-T86 12,500 66,500 6.5 | 66,000 | 62,000 5 


————————————————— — 
























— 
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Table V'—Machine Settings 
Federal D.C. Machine 


rosion because sheet separation in this 
area was held close enough to prevertt 
penetration of accelerated corrosion 
test solution (AN-QQ-H-186) to this 
surface. Corrosion test duration was 
24 hours. 

Standard shop methods of cleaning 
and etching aged 24S and 24S-T alu. 
minum were found adequate prepara- 
tion for spot welding if care is used in 
handling parts and timing immersion. 
The cleaner used was 6 oz. of Nobs No. 
144 per gal. of water at 180 deg. F. 
applied for 7 min. followed by 15 see. 
rinse in water at 180 deg. F. Oakite 
84-A was used for etch at the same con- 
centration and temperature for 5 min. 
followed by hot water rinse and hot air 
drier for 3 to 5 minutes. 

Spot welds were made with a Fed- 
eral d.c. welder having 5% in. Mallory 
electrodes with a 


0.010 21S-T86 
Alclad 


0.040 215-T81 
Alclad 


0.040 24S-RT 
Alclad 


0.040 24S-T 


Material Alclad 


0.172 0.179 
1,810 1,810 
5 5 


1.000 1.000 


0.188 
1,810 


Weld button dia. 
Primary voltage 
No. condensers 
Microfarads 


0.194 
1,850 
5 5 
1,000 1,000 
Weld pressure gage 3: 36 : 39 
Rubber deflection 18 of 20 
Forge—gage 16 16 
Trans. tap 


Turn ratio 
Squeeze time 
Hold time 


aluminum is to be used for spot welded 
assemblies. In clad aluminum, aging 


appeared to cause diffusion into the 


distinct grains or blocks, as shown in No. 3 


Fig. l. Corrosion caused a 1.5 percent 
drop in strength of spot welds, All 


top contact 
face diameter of Ys in. with 2 in. radius 
of curvature, and a flat bottom contact 


face of % in. diameter. Table VI 
machine settings for the 
materials. 


clad layer, the heat of welding causing welds had evidence of selective attack 


rate of diffusion to the at the weld area. four 


of spot welds had no evidence of cor- 


an increase in gives 


The faying surfaces 
point where the cladding breaks into 


after welding 
rU DP E A ASE 


XP. 
tt 


^ 


aa 


‘ r 


er we 
~ 


: $ p *- 


Corrosion T Aged after welding 


^ B 
EERTE 


FIG. 4(B) TT OI 3 


y 


Per A ; 3 1 j Á A 
-a FIG. 5(B) 5 on MS tay SRS 


t [de 
ro À | kg s BERA i Lee 
Fig. 4—(Left) In corrosion tests considerable breaking up of the clad surface into distinct 
Fig. 5—(Right) 


1 completely aged precipitated condition is indicated in 248-T material aged after welding. 


"rains or blocks occurred where the heat of welding affected the clad layer. 
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Thermal Resistor Elements 


For Electrical Circuit Applications 


ROBERT S. GOODYEAR 


Western Electric Company 


Characteristics and performance of thermal resistor elements, formed 


from metallic oxides, are described through the use of graphs. Details 


are given as to how these elements can be used in electrical circuits. 


ETALLIC oxides are members 
of a class of materials known 


as semi-conductors which are 


iracterized by high negative temper- 


ire coefficients of electrical resistance. 


en pressed into disks, extruded rods, 
formed into tiny beads these metallic 


ie 
(les 


can 


be used as small electrical 


uit elements which change electrical 


ODUCT 
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resistance with temperature. Some types 
change thier resistance five percent per 
deg. C. at room temperature. 

The behavior of semi-conductors is not 


a new phenomenon. in fact Michael 
Faraday, as early as 1834, reported 
measurements on the extremely high 


negative temperature coefhcient of re- 
sistance of silver sulphide. Electric 
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heating elements of earth oxides 
were developed by Nernst fifty years 
These early however, 


were not easily reproduced and did not 


rare 


devices, 


ago. 
have constant characteristics or long 
life. In recent years, intensive study has 
been carried out at the Bell Telephone 
Laboratories, resulting in the present 
design of thermal resistors or thermist- 
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have stable characteristics 
and an indefinitely long life. 

Specific resistance versus temperature 
characteristics of some of these mate- 


ors which 


rials are shown in Fig. 1. This charac- 


teristic is being used effectively in many 


electri circuits where 


temperature 


changes can be produced. The choice 


of the material to be used in the 


thermistor is dependent upon the 


coefficient of resistance 
best fulfill the 


ircult 


temperature 


which will requirements 


ol the 


Some thermistors 


are 
produced with resistance values ranging 


from few ohms to several megohms. 


Methods for Changing 
Thermistor Temperature 


three basic wavs of chang 


temperature of a 


There are 
ing the thermistor: 
indirectly. In 
the externally heated method. the resist- 


Externally, directly and 


ance of the thermistor is changed as 
In the 


directly heated method, the electric cur- 


the ambient temperature varies. 


rent in the circuit passes through the 
thermistor, heating it and thus reducing 


its resistance which in turn changes 


the impedance of the circuit. The indi- 
rectly heated method uses a thermistor 
with a separate heating coil placed in 
close contact with the thermistor element 
and connected in a controlling circuit. 
he heat generated by the coil, reduces 
the resistance of the and 
thus acts as a control on the secondary 


circuit, 


thermistor 


Fig. 2. shows thermistors suit- 
able for each of the three basic methods 
of operation. 

lhe static characteristic of a directly 
heated thermistor relating voltage, cur- 


rent 


resistance and power is indicated 


200 300 400 
Dea £ 
— —————— MÀ 


Fig. 1 


ct fic 


emperature 


Comparison of change in spe- 
with temperature of 
platinum and three metallic oxides A, 
B and C, 


resistance 
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Fig. 2——The different forms in which the metallic oxides are used 


as thermistor elements designed for different methods of heating. 


10 


e 
e 
NS 


Milliamp 


— — — — — — — — — — — — — — 


Fig. 3—Static characteristics of a directly heated ther- 


mistor relating voltage, current, resistance and power. 


in Fig. 3. At low current the thermistor 
Ohm's and the plot is a 


straight line having a slope of 45 deg. 


obevs law 
As the current increases, and the bead 


heats up, its resistance and hence the 
slope of the curve decreases until the 
value at 


As the 


current continues to increase the slope 


voltage reaches a maximum 


which point the slope is zero. 


becomes negative and the voltage drops 
The falling portion of the 
curve therefore exhibits 


off rapidly. 
a negative re- 
sistance characteristic which finds uses 


Propuct ENGINEERING 


in oscillators. Coordinates chosen are 
for one type of bead thermistor. The 
voltage and current range can be greatly 
extended by proper design of thi 
thermistor. 

The resistance of a directly heate 
thermistor versus power is shown in Fig. 
t. This obtained als 
from the general characteristic in | 
3 by turning the curve 45 deg. clo 


curve can be 


wise in which case power is the abscis 
This 


static curve since time was allowed | 


and resistance the ordinate. 
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the resistance to attain a steady value 
after each change in current. This 
characteristic finds use in power 
measurement of high-frequency electric 
circuits. 

A directly heated thermistor can be 
used as a time delay device as shown in 
Fig. 5. The circuit consists of a source 
of voltage, key. milliammeter, and a 
resistance placed in 





series with the 
thermistor. 


When the key is closed, the 
meter will show a delayed building up 
f current caused by the thermal capac- 
ty of the thermistor. The delav is 
llustrated by the current versus time 


curve in which the initial current is 
limited by the high cold resistanee of 
the thermistor and the final current by 
the rest of the circuit resistance. Time 
delays from a few milliseconds to as 
long as 30 min. can be obtained by a 
suitable design of thermistor and choice 
of circuit. 

When placed in proper bridge cir- 
cuits, thermistors find a wide variety of 
uses. Resistance thermometers, using 
a thermistor as the measuring element, 
give accuracy far greater than is ob- 
tainable with thermocouples. and have 
the additional advantage of giving abso- 
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Fig. 4— Static curve of a directly heated thermistor where resistance 


is plotted versus power, 


The curve is obtained by allowing the 


resistance to attain a steady value after each change in current. 


lute values without requiring any other 
reference such as a cold junction. 
Thermistors in similar bridge circuits 
can be used as flow meters or vacuum 
gages or wherever the physical quanti- 
ties to be measured can affect the flow 
of thermal energy from a hot body. 
Externally heated thermistors can be 
used as temperature compensators in 
any electrical circuit having a positive 
coefficient of resistance. Fig. 6 shows 
a typical circuit in which a thermistor 
is placed in series with a circuit to 
maintain constant resistance over a wide 
range of ambient temperature. 
Indirectly heated thermistors can be 
used as variable resistance devices 
which are operated by an electric cur- 
rent through the heating coil rather than 
a sliding contact as in a standard rheo- 
stat. These devices have the advantage 
that their resistance change is continu- 
variable and that they may be 
distant 


ously 


operated electrically from a 
point. 

Standard false 
operation caused by high voltage surges 
in the circuit, can be protected against 
such false operation by placing a di- 
rectly heated thermistor in series with 
A short duration, high 
voltage surge will not have time to heat 
the thermistor sufficiently to pass the 


relavs. subject to 


the winding. 


necessary current to operate the relay. 
A longer duration. lower voltage signal. 
however, will operate the relay as de- 
sired. 

Thermistors have been enlisted by the 

Forces for the duration, but 
available. should provide engi- 
neers with a new which will 
simplify and improve many of their 
postwar products. 
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uit and maintain constant circuit resistance over a wide ambient temperature range. 
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+ (Left)—Directly heated thermistor element used as a time-delay device. Fig. 6 (Right )—Curves to indicate how 
negative coefficient of resistance characteristic, of an externally heated thermistor, can be used to compensate a typical 
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International Standards 


Wonk on U. S..British standards for 
spark plugs, propellor shaft elements, 
hydraulic elements, electrical systems 
and fittings and plumbing attachments 
result 
of the visit to the United Kingdom by a 
ol aircratt 


National 


and the 


' 
- 0 


begin shortlv as a direct 


group engineers represent 
Aircraft Standards 
Society of Automo- 


tive Engineers. The returned a 


ing the 

Committee 
group 
visit to this « made last 


bv British 


ountry spring 


engineers, The U.S. group 


reported substantial progress toward 


greater iniformity of standard 


parts, 


naterials and practices. Standardiza- 


tion in the British aircraft industry was 
reported greater than that yet practiced 


n this country 


New Compressed Wood 


STAYPAK is the name of a new develop- 
ment in compressed wood revealed re- 
Forest 
Madison. 


high-densitv 


NE Products 


Wis. A heat- 
product 


cently by the 
Laboratory at 
stabilized, ( spe- 


and 1.4), 


Staypak is made by compressing solid 


cific gravity between 1.3 
wood or numerous layers of thin veneers. 
and contains no resins other than those 
ised in the laminated product to bond 
veneers during pressing. It was de- 
signed to have the same general char- 
earlier 


acteristics as the  Laboratorv's 


development, Compreg. a resin-treated 
compressed wood. but Stay pak's tough- 
ness is about double that of Compreg. 
Ihe development grew out of the em- 
brittlement of Compreg resulting from 
the resins used 

Staypak was developed with an eye to 
eliminating the tendency of compressed 


cells to 


wood their 


resume original 
shape by inciting the flow of lignin dur- 
ing the 


compression. Temperatures 


necessary to start flow of lignin—high 
enough to burn the wood—were lowered 
by the use of plasticizers, of which water 
proved the most effective. It was finally 


shown that a compressed wood free of 
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springback could be produced merely 
by compressing at higher temperatures 
and under greater moisture conditions 
than were originally used. Darker than 
Staypak 


finish 


ordinary compressed wood, 


assumes a smooth, satiny when 
compressed under polished platens. It 
machines easily with metal-working 
tools and takes a good polish on all cut 
surfaces. 

At comparable moisture content and 
specific gravity values, Staypak’s com- 
pressive strength, parallel and perpen- 
dicular to the grain, is somewhat be- 
low that of Compreg. but bending prop- 
erties and tensile strength parallel to 


is about 25 percent greater. 


the grain 
Tensile and flexural values of parallel- 
laminated Staypak range from 40,000 
double the 


average natural values for yellow, birch 


to 15.000-1b. per Sq. in.. or 


and triple those of Sitka spruce. Com- 
pression temperatures at the middle of 
the material under the Staypak process 
limit the application, but panels up to 
1.5 in. thick have been processed suc- 
cessfully. Cost is roughly proportional 
to the increase in specific gravity as 
compared to uncompressed wood. Man- 
be obtained in 
from the 


ufacturing details may 


report No. 1580 Laboratory. 


Postwar Research Report 


ACCEPTED and the War De- 
partment rejected the recommendations 
of the 
headed by 


THE NAVY 
Army-Navy-Science committee 
General Electric’s President 
Charles E. Wilson for a means of assur- 
scientific 


ing postwar continuation of 


research and development aimed at 
keeping the United States in the swim as 
a military power. 

The report, and the reports on the re- 
port made by high officers of each ser- 
vice, was turned over to the House Post- 
war Military Affairs Committee, headed 
by Rep. Woodrum, Virginia Democrat. 
Testimony taken by the committee 
should be published this month. 

It was understood that the War De- 


partment is opposed to the idea of an 


SIGN NEWS 


independent agency to do postwar 
scientific research and development for 
but there is no reason to 
that the Army 
more than the form proposed by the 
Wilson committee, for Army men have 
been insisting for vears that such work 


must be 


the services, 


believe is opposed to 


carried on in peacetime. 


Foreign News 


OPPORTUNITIES for American industry 
to obtain information on industrial de 
velopments, techniques, processes and 
lands 


to which there has been little or no a 


materials developed in foreign 


cess during the war probably will be 
limited fo: 


This material is hereafter to be gath 


some time to come. 


ered by specialists working under the 
Technical Industrial 
Intelligence Committee, composed of the 
Army, Navy. WPB, Foreign Economii 
Administratian «and four other federal 
TIIC . will operate through 
subcommittees for various 


newly-organized 


agencies. 
about 15 
fields of technology, the -subcommittees 
assisted by outstanding men in each 
pertinent industry. 

As enemy-occupied areas are liberated 
and as access to neutrals becomes more 
feasible, subcommittee agents who not 
only have an intimate knowledge of the 
field in which they work but who are 
armed with all available information 


look for will 


areas for new developments. While the 


on what to scour these 
committee was created to provide an 


organized means for obtaining such 
information, its findings will be chan- 
Army Intelligence, the 
reluctance of which to divulge informa- 
tion is exceeded only by that of Naval 
Intelligence. Thus, the prospects of 
obtaining this information appear li! 
ited. One of the purposes of the organ! 


influx of 


neled through 


zation is to discourage an 
government people and representatives 
of private companies into areas which, 
when liberated, accommodate 
such an influx. 

The services are said to have fought! 


cannot 
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organization of TIIC for months, which 
is further indication of their attitude 
toward broad publication of material 
from liberated areas. That the commit- 
tee was organized at all is regarded in 
some quarters as an indication that the 
Office of Strategic Services, which nor- 
mally handles assignments similar to 
those of TIIC, may have fallen down 
on the job. 


Captured Materiel 


of German 
equipment captured in the speedy drive 


[TREMENDOUS QUANTITIES 


through France are being used in the 


drive on Germany under an Army “Sal- 
vage and Utilization" program partici- 
pated in by all branches of the ASF 
in the Communications Zone immedia- 
ately behind the front. 

German vehicles are particularly val- 
uable, but everything from small radio 
parts to huge field guns is used. German 
"spiral 4" telephone cables, for instance, 
are widely used in the Communications 
Zone while American supplies of this 
cable, considered somewhat more de- 
pendable even though the two products 
are very similar, are sent ahead to the 
battle areas. 

Captured stores were found in well- 
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concealed caves, coal mines*and tunnels 
which had been completely modernized 
even to installation of such equipment 
as air conditioning as well as electric 
lights and railways. 

Army crews recondition damaged ma- 
terial and in some cases have revamped 
it for our use. »Occasionally, special 
tools for converting the equipment had 
to be made. Cannibalization is common, 
but most of the captured materiel was 
found more or less undamaged in rear- 
area storehouses. Demolition attempts 
by the retreating Germans were gener- 
ally ineffective, principally because they 
evacuated in a hurry. 





Versatile Snow Tractor and Trailer 


\ SPECIAL TRACTOR, model M-7, and a l-ton snow 
trailer, model M-19, have been announced by the Allis- 
Chalmers Manufacturing Company and U..S. Army Ord- 
nance and Army Air Corps. The two-man snow tractor has 
a front axle that can be equipped with wheels or skis and 
the long wide tracks with rubber faced shoes make it suitable 
Powered by a four cylinder 


SNOW gasoline engine, developing 63 hp. at 3600 r.p.m., the tractor 
has six forward and two reverse speeds, ranging from 4 to 
1] m.p.h. forward and 3 to 11 m.p.h. in reverse, Initially 
constructed as a rescue squad combination wltich could speed 
over snow covered topography to aid downed pilots and their 
crews, the snow tractor and trailer serve as a transportation 


means for hauling supplies in distant, frozen climates. 


for highway or snow travel. 





PropucT ENGINEERING — FEBRUARY, 1945 97 





WARTIME DESIGN NEWS 


Compressed Air Cannon Shoots Billets 


From Furnace to Forging Press 


HEATED STEEL BILLETS are transferred from a rotary fur- 
nace to a forging press 70 feet away by a compressed air 
developed by the Dresser Manufacturing Division 
of Dresser Industries, Inc. The billet travels through a seam- 
which arches across the factory floor. A 
circular drum breaks the force of the heated-billet's fall. 


Ihe billet slides down the tube. hits a rod traversing the 


dev ICt 


less steel tube, 


drum, tumbles around and drops into a hopper. 
lhe “cannon” is a short-stroke piston and cylinder. The 


pistor od propels the billet. A charge of air accelerates the 


short-stroke piston with enough velocity to fire an 8 lb 


illet listance of 60 ft. and to an elevation of 30 ft. 4 


relief por? 


quick-opening valve is used in an air chamber in which air 
is stored under 100 lbs. pressure. Operation of a small foot 
treadle opens an air release outlet in an auxiliary valve 
chamber, exhausting the air, and snapping open the valve 
to the main chamber. The piston is decelerated by an ai: 
cushion. Ports are drilled near the end of the cylinder, and 
as the piston travels forward, atmospheric air is exhausted 
When the piston moves past the ports a certain amount of 
air is trapped and compressed dissipating the piston's for 
ward travel. The piston is returned to the starting position 
by gravity plus expansion of the trapped air. Two second: 
are needed for billet to travel from furnace to forging press 


Air ver? for Piston air charnber 
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Helicopter Side Panels of Molded Laminated Plastic 


FUSELAGE PANELS for the R-6 military helicopter are molded original curing cycle, thus eliminating possible spring back 
laminated plastic to obtain light weight; strength; insulating and assuring an assembly that can be satisfactorily mass- 
properties and resistance to oils, acids, alkalis, weathering produced. Panels are produced by Haskelite Manufacturing 
and fungus. The panels are molded to exact shape during the Corporation. 











Hard Alloy Used for Navy 
Searchlight Reflectors 


[\WENTY-FOUR INCH searchlight reflectors built by the Chrysler 
Corporation for the United States Navy are made of non- 
enetic cobalt-chromium-tungsten alloy. An electronically 
trolled machine produces the 24-in. parabolic shape. The 
face is then superfinished. The reflectors withstand cor- 
on or tarnishing from salt air or spray, gaseous fumes, 
iage from hot particles which might sputter from elec- 
les producing the light, scratching or wear caused by 
-hing. oxidation caused by heat from electrodes, and the 
k of concussion from gunfire. Surface finish is so a 
ite that reflected beams of light will not deviate more than 
000ths of an inch in two miles. When a 2.000 candle- 
ver are is placed at the focal point, a 30,000,000 candle- 
er arc is placed at the focal point, it develops a 30.000.000 





dlepower beam that shines more than 20 miles. 
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Design of Hydraulic Systems 
II—Packings and Their Application 


HOWARD FIELD, JR. 


Consultant 


The problem of selecting a fluid seal or packing is discussed as to 


materials, types available, purpose of the seal, installation prob- 


lems and advantages and disadvantages of each type of packing. 


N EVERY hydraulic system, seals 
are used to prevent leakage 
through the clearance spaces be- 

tween stationary members and moving 
members such as piston rods, shafts 
and pistons. The ideal packing would 
without any leakage whatsoever, 
wear indefinitely, not cause wear on 
the moving parts, have no 
drag, be unaffected by tempera- 
ture changes and be entirely inert 
chemically with respect to the surround- 
ing parts and the fluid. This is an ideal 
which will never be attained and, at 
present, is not even approached. The 
seriousness of the problem has spurred 
research and development for many 
years, as a result of which, many types 
of packings have been, developed. 


seal 


frictional 


Compression Packings 


[Ihe earliest packings were of the 
compression type, the design of which, 
for a great many years, remained un- 
changed, except for material. The 
compression packing consists of a 
housing or packing, box to confine the 
packing material, a gland to compress 
the packing, and the packing itself. 
The packing material is selected to suit 
the fluid, the speed of movement, the 
allowable leakage, the life, and the 
personal idiosyncrasies of the man in- 
stalling it ‘and the salesman who sold 
it. Among the materials used are: As- 
bestos, yarn, cotton yarn, hemp, cork, 
leather, asbestos or cotton with a rub- 
ber binder, lead or tin shavings with 
asbestos, cotton and graphite, and 
many others. The aim is to obtain a 
resilient material which will so closely 
follow the surface of the moving part 
that there will be no clearance through 
which the fluid can leak. Much effort 
has been expended to obtain better re- 
sults by making rings of various cross- 
sections, 

Compression packings have the ad- 
vantages that they are simple, familiar 
to mechanics, readily replaceable, seal 
in both directions, and if they leak they 
can be tightened. They have the dis- 
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advantage that their frictional drag 
usually is great since they must be suffi- 
ciently tightened to seal at the highest 
pressures, making them unnecessarily 
tight for low pressures, and mechanics 
often overtighten them. 


U-Cup Packings 


In the effort to make packings adjust 
themselves to the applied pressure, sev- 
eral “automatic” types have been de- 
veloped. The earliest of these is 
known as the U-cup. The U-cup is 
made from a highly resilient material 
and, in the free position, has several 
degrees flare so that when installed it 
hugs tightly against the surrounding 
surfaces. Spring expanders are used 
frequently to hold the packing lips out- 
ward more positively. A retainer is 
used to prevent the drag on the mov- 
ing member from turning the cup in- 
side out and holes must be made 
through the retainer so that the hy- 
draulic pressure on the inner and guter 
lips will be equal. The U-cup packing 
seals well, particularly at low pres- 
sures, and is good at high pressures if 
the clearances between the supporting 
structure and the moving member is 
made small, a maximum of 0.003 in. 
diametral clearance. Its disadvantages 
are principally caused by the large 
surface in contact with the moving 
member which causes high frictional 
drag and the fact that it is made of 
highly resilient material which usually 
has short wearing life and poor anti- 
extrusion qualities. 

When made of leather the U-cup 
packing is quite satisfactory if care is 
taken in the installation. The critical 
points are: (1) The female adapter 
must have a correctly shaped face in 
contact with the packing to properly 
support it; (2) the female adapter 
must have minimum clearance on both 
outer and inner diameters in order that 
there will be little space into which the 
packing can extrude; (3) the support- 
ing structure should have no sharp edges 
to cut the packing; (4) the packing 
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length should not exceed the width for 
two reasons—first, deeper packings are 
difficult to make and not as uniform as 
square ones; second, deeper packings 
have too much area in contact with the 
moving part, thereby causing execessive 
friction. 

All the sealing by a U-cup packing is 
done at the lip and none at the heel, 
even though the whole length is held in 
contact, with the moving member, by 
the hydraulic pressure. If the length is 
made too short, the packing may have 
too little flexibility. The proper pro- 
portions of length to width lie between 
0.6 and 1.0. This is emphasized be 
cause leather has often been condemned 
as a packing when the only trouble was 
that the designer insisted upon using 
incorrect proportions. 

U-cup packings seal only in one di- 
rection. If for safety reasons more than 
one isetid, they should be arranged in 
wa. miden structures so that 
the load on one does not tend to com- 
press the other. 


V-Ring Packings 


The second type of automatic pack- 
ing has become known as the V-ring. 
These packings are made from leather, 
synthetic rubber, rubber asbestos com- 
binations and many other materials. A 
V-ring packing installation consists of 
one or more packings supported by 
male and female adapters. Although 
these adapters are frequently made 
from a rubber-bonded fabric-base ma- 
terial, experience has shown the ad- 
vantage of using metal for the female 
and metal or plastic for the male. The 
dimensions of the adapters depend upon 
the size of the packing but the male 
adapter should always provide inside 
and outside clearance for the lip of the 
packing. The female adapter should ft 
inside and outside as well as possible, 
sav 0.003-0.005 in. diametral clearance 
for small sizes and a little more tor 
larger sizes. The included angle in th 
V.rings is 90 deg. so the adapters should 
be made with included angles of about 
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COMPRESSION PACKINGS 





r--Resilienf, poor wear- 
ing packing 








U-CUP PACKINGS 


r--Holes through refaiíner 


Za 


Free cross-section 
of U- cup 


Retainer - a 













(3) r 


SEO TN 


E 
—38 









Female adapter / -+4 « 
Hee/ 
(4) 


- ---Lip 
‘------Packing length 


(1) Earliest type compression packing. (2) Compression 
packing using a combination of rings, made from resilient 
but poor wearing material, to hold better wearing but 
less resilient rings in contact with the shaft. 


(3) U-cup packing has a flared cross-section and requires 
a retainer to keep the moving member from turning the 
packing inside out. Holes in the retainer balance the 
hydraulic pressure on both lips of* the packing. (4) 
U-cup packings seal at the lip, although the whole length 
of packing, from lip to the heel, contacts the shaft. Pack- 
ing length is critical and should range from 0.6 to 1.0 
0f the packing width. 


V-RING PACKINGS 





Female adapter Male adapter 


(5) "nic 
O-RING PACKINGS 
p------—Poacking ---------4 

Clearance / -Free dia. ' 











Regular V-groove Round bottom 
groove (Patented) groove 
(6) 
O-ring packing 
Key resfraíns ---A4 . -----Spring 
sleeve from à 
rotating 


Sleeve - - 
Shaf?* -- 
collar N 


(5) V-ring packings usually have two or more packing 
rings supported by male and female adapters which are 
most satisfactory when made of metal but are frequently 


made of a rubber-bonded fabric-base. 


(6) O-ring packings may use any of three groove forms, 
but the groove depth should be 10 percent less than the 
free diameter of the packing. (7) A seal for high rota- 
tional speeds and moderate pressure depends upon the 
fit between the shaft collar and sleeve. The sleeve being 
held against the collar by spring load and hydraulic pres- 
sure. Seal between sleeve and housing is maintained by 


an O-ring packing. 





deg. so that the packing can expand 
irainst the proper surfaces. 

(he V-ring packings should never be 
compressed, but only tightened finger- 
it, When overtightened, they become 

mple compression packing and all 
adjustment is lost. When under- 
tened they may leak at low pres- 

When this style of packing leaks 
der ordinary circumstances, it is 
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usually because of too hard material, 
wrong size, rough surfaces on the sur- 
rounding parts, or damaged packings. 
V-ring packings have less friction than 
U-cup packings, but like U-cup pack- 
ings, seal in one direction only. Their 
disadvantages are the costly structure 
required to support them, the difficulty 
of preventing all leakage at low pres- 
sure, the habit of mechanics to over- 
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tighten them, and the designer's assump- 
tion that they are foolproof. Any pack- 
ing must be properly used and sup- 
ported if satisfactory performance is to 
result and U-rings are no exception. 


O-Ring Packings 


One of the most modern packings is 
the O-ring. These packings must be 
made from highly resilient material or 
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left end of the groove. The applied 

pressure A is then reacted by the in- 

ternal pressures B which act perpen- 

dicular to the boundary surfaces of the 

packing and thus hold the packing 

against the surrounding parts with a 

Fluid unit force equal to the sum of the unit 
pressure (A) hydraulic force plus the initial force 
" with which the packing was compressed 
between the moving member and sup- 
porting structure. Since this sum is 
greater than the hydraulic force, the 
hydraulic fluid cannot move the packing 


out of contact and thus permit leakage 

O-ring packings are extremely simple 
require no adjustments, take little 
space, are readily replaceable, seal in 
both directions, and have low frictional 
they will not seal at low pressures, since extrude readily. The cross-sectional drag. However, the material from which 
it is the resilience of the packing itself area of the groove is made about 25 to they are made is not as abrasion re 





Fig. 1—High-pressure sealing of an O-ring packing is dependent on the 
internal pressure (B) set-up by fluid pressure (A) acting upon it. 


which holds it against the adjacent sur- 30 percent greater than that of the sistant as some less resilient materials 
faces when under low pressures. The packing so that any swelling of the The action of the packing is such that 
O-rings are used in grooves of rec- packing from the chemical action of the abrasive matter tends to embed in the 
tangular form, V-form and round bot- fluid, will not bind the parts, packing and rapidly wear the surfaces 


tom. but in all cases the groove depth is The reason the O-ring packing seals over which it rubs. Unlike the othe 
made about 10 percent less than the free high pressures is shown in Fig. 1. The packings, heretofore discussed., they do 
diameter of the packing cross-section. fluid pressure is assumed to be applied not function well as rotary seal- except 
The clearance should be kept small be- from the right in the direction of the for slow speeds. 


cause the resilient materials tend to arrows A, moving the packing to the A sealing means which has proved 


HIGH-PRESSURE PACKINGS 


Separator 


Moving To sump or 
member reservoir 


(Patented 
(8) low-pressure packing High-pressure packing 


T- shaped packing 


Split phenolic Split phenolic Delta- ring --- .Delfa- ring 
washers - Sv" 
— washers Moving No contact 
Clearance ET Moving member member AINE , with shaft 





(10) 


Olt phenolic 


Pressure 


washers : 
Moving 


No clearance 
C earance member 


, ios Patente 
PACKING UNDER Pressure (Patented) , 





PACKING UNDER PRESSURE 





(8) The earliest type of high-pressure packing consists of ance between the phenolic washers and the shaft. but as 
two sets of packings and a separator. Leakage occurs pressure is applied from the right. the T-shaped packing 
through the high-pressure packings and is returned to is forced against the left phenolic washers causing the 
the sump at the separator. The other packing. under low right arm of the packing to thin out. This material flows 
pressure, has no difficulty preventing leakage. into the left arm forcing the phenolic washers in contact 


with the shaft and preventing extrusion of the packing. 
(9) A metal packing, similar to a U-cup in action, is good 


at high pressures but leaks at low pressures. (11) Two Delta-rings and an O-ring packing make up 

this high-pressure seal. As pressure is applied from the 
(10) A new type of high-pressure packing consists of two right, the O-ring packing moves against the Delta-ring 
split phenolic washers on either side of a T-shaped syn- forcing it in contact with the shaft and preventing extru- 
thetic rubber packing. Without pressure there is clear- sion of the O-ring packing. 


a —— — — — — — — — — — — — — ———— — — — — 
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satisfactory for high rotational speeds 
and moderate 
coHar 


pressures consists of a 
carried by the rotating shaft 
against whieh a sleeve, restrained from 
rotation by a key. is held by a light 
spring. A packing prevents leakage be- 
tween the sleeve and the supporting 
structure. As pressure in the housing 
increases, the forced tighter 
against the collar thus preventing leak- 
It is obvious that the collar must 
be hard and the sleeve must be made of 
a material which will run well with it. 
It is necessary that the faying faces of 
the shaft collar and sleeve be square. 
almost optically flat. and have a finish 
of 2 RMS microinch. This type of seal 
is not adaptable to parts having straight 


sleev e is 


age. 


line motion, such as piston rods nor 
where two-way sealing is required. It is 
expensive, but if made 
materials has a long trouble-free life. 


from proper 


High-Pressure Packings 


A number of schemes have been used 
to make packings satisfactory at high 
pressures. One of the earliest, construc- 
tions still in use, consists of two sets of 
packings and a separator. It is expected 
that the internal set of packings, being 
subjected to high pressure, will leak a 
small amount. This leakage can be col- 
lected in the separator and piped away. 
leaving the other set of packings under 
low pressure which they hold with prac- 
tically no external leakage. In 
variants of this scheme. pressures are 
maintained in the separator. 

Another high-pressure seal is similar 
in action to the U-cup but is made from 
metal, usually stainless steel, bronze or 


some 


silver. These packings require extremely 
good workmanship on the moving part 
as well as on the 
even when made with great care, usually 


packing itself and 


leak at low pressures. 

A new high-pressure packing with a 
synthetic rubber T-shaped packing. 
backed on either side by two thin split 
phenolic washers. is patented by Jack- 
man. With no pressure applied there is 
clearance between the phenolic washers 
and the moving member. As pressure 
is applied the stem of the T-shaped 
packing is forced against one pair of the 
phenolic washers and one arm of the 
The 
material must go somewhere, and thus 
thickens the other arm of the T. 

rees one pair of the phenolic washers 


shaped seal becomes thinner. 
which 


to contact with the moving member. 
eliminating any clearance into which the 
|-shaped packing might extrude. If ex- 

sion is eliminated, the packing can 

| any reasonable pressure. 

\ different means of preventing ex- 

sion is the patented Delta-ring. Used 
‘ith any of the standard automatic 
packings, Delta-rings are not in contact 
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INSTALLATION PROBLEMS 
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INCORRECT METHOD 
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V-ring packing i 
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(12) Where dirt is a problem, the combination of a scraper ring, to remove 


large particles, and a felt wiper ring, to remove small particles, protects the 


packing from excessive wear. 


(13) The use of V-ring packings to accomplish a two-way seal, in a piston is 
often incorrectly designed. The V-ring packings should never be arranged 


face to face as this method allows the fluid to be trapped causing high fluid 


pressure between the packings, and piston seizure when the piston expands. 


The correct method places the packings back to back thus preventing trapping 


of fluid between them. 


in abutment, machined on the piston, insures that 


each packing will carry its own load and not transmit it to the other set of 


packings, as in the case where the abutment is omitted. 


— — — — —— — — — — — — — — — — — — — — 


with the moving member when no pres- 
As pressure is applied 
Delta-ring 


sure is applied. 
the packing contacts the 
forcing it, because of its wedge shape. 
into contact with the moving member. 
The Delta-rings can be made from any 
flexible material which does not readily 
extrude. Obviously, the material chosen 


should run with the moving member. 
Installation Problems 


The installation of all packings is 
important if satisfactory service is to 
result. One important factor is the 


elimination of abrasive foreign matter. 
Suppose that a piston rod extends into 
place. As it reciprocates, it 
carries dust into the packings, thus 
wearing both the packing and the rod. 
One way of minimizing this is to use 
a scraper ring that hugs the rod tightly 
and scrapes off large particles of dirt. 
In combination with the scraper ring 
a felt wiper ring can be used to re- 
This scheme helps 
tremendously in dirt. 
Sometimes a V-ring. or special syn- 
thetic scraper is used in place of the 


a dusty 


move fine matter. 


removing the 
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Fig. 2—Exaggerated example to indicate why 








multiple packings do not 


equally divide the function of sealing, and create excessive friction. 


ring. Considerable test work 
has shown that it is frequently worse 
to use the felt wiper alone than to use 
nothing at all, because the felt may pick 
up large abrasive particles and hold 
them in contact with the rod. It should 
be realized that a felt ring can be 
used alone, in clean places, and may 
prolong the packing life by providing 
needed lubrication. The Delta-ring is 
in itself a fairly efficient means for 
preventing abrasives from embedding 
in the packing. 

Another installation problem which 
is often badly bungled is the problem 
of using two one-way packings to make 
a two-way seal. A method, which -has 


scraper 


even been recommended, uses two V- 
ring packings to accomplish a two-way 
seal, as required in a piston packing. 


set face to face 
an adapter ring between them. If 
of the 
. fluid will flow past one set of 
held by the 
thus filling the 
If this were done at low 
and the 
increased, as is 
fluid 
of packings would tend to expand, thus 
tremendously increasing the 


Two sets of V-rings are 
with 
side 


pressure is applied to one 


packing 
packings and be 
of packings 


tween them 


other set 
space be- 
temperature temperature later 
usually the case, the 
trapped between the two sets 
pressure 
part or 
In some in- 


and either destroving some 


binding the piston badly. 


stances, it has been necessary to use 


an arbor press to move the piston. In 


a relatively thin cylinder, such as used 


in aircraft work, the cylinder expands 
when under pressure. This makes more 
space between the sets of packing 


which is promptly filled by fluid. When 
end of the 
expansion be- 


the piston approaches the 


cylinder. there is less 


cause the end caps support the cvlinder 
wall consequently the space grows 
smaller, increasing the pressure of the 
trapped fluid 

The proper way to solve the prob- 


lem ot a 


two-way with no 


packing, 
trapped fluid to cause trouble, is to 
use packings back to back and two 


female adapters supported by an abut- 
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ment, which is machined on the piston. 
Each set of packing supports its own 
load without transmitting it to the 
other set, as would be the case if the 
abutment were omitted and the adap- 
ters supported each other. If two- 
way packings, such as compression or 
O-rings are used, no more than one 
should ever be applied unless the space 
between them is vented in some man- 
ner. To use more than one set of 
packings is asking for trouble from 
trapped fluid, since eventually the 
space between them will fill with fluid. 

In times past, it was general prac- 
tice to stack up V-rings somewhat in 
proportion to the pressure to be sealed. 
Often six or more were used. Modern 
designers who have given thought to 
the matter seldom use more than two 
or three. The author feels that more 
than one is a waste of material and 
unnecessary friction although 
tests to prove this point 
been performed. Exces- 
will warning that 
breakdown has started long before the 


causes 
sufficient 
have not 
sive leakage give 
complete failure of V-ring packings in 
supporting 
The problem, 
packings, 


proper structures, 
created by 


is shown 


multiple 
in Fig. 2 in 
where 


an ex- 


aggerated manner, two V-rings 
{ and C are assembled 


At first C 


in the normal 


manner. is supported by Í, 


Non-Skid Flooring Made From 


CoNsISTING principally of ground cork 
and Thiokol synthetic rubber, a non- 
skid coating known as Flight Floor has 
been developed by the Glenn L. Martin 
Company for use on airplane walkways. 
coni- 
pared with 232.1 grams per sq. ft. for 
the rubber matting previously used. In 
developing the coatings one of the chief 
aims was a material that would be light 
in weight and still stand up under hard 


lt weights 17.5 grams per sq. ft. 
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when pressure in the direction of the 
arrow is applied, but gradually the 
fluid leaks past C and is held by 
thus filling the space B between the V- 
rings. From this point any pressure 
applied to C is transmitted in full by 
the fluid B to ring A which is the only 
effective seal. Ring C causes some 
friction and wears out slowly but ring 
A wears much more severely as has 
been shown by examination of many 
packings. In other words, the rings do 
not divide the work, but ring A does 
the whole job. Before fluid has leaked 
past ring C, the pressure holds it 
against the moving part causing fric- 
tional loss. Ring C wedges ring A 
against the moving part causing addi- 
tional friction. Thus, two V-rings with- 
out fluid between them cause approxi- 
mately twice the friction of one V-ring. 
The same reasoning applies to ene-way 
packings when used in tandem. 

No mention has been made of metal 
piston rings, similar to internal-com- 
bustion engine piston rings. Although 
they continually leak and do not ap- 
proach a perfect seal there are many 
applications where they are the most 


satisfactory answer. In fact, they 
should be seriously considered wherever 
a slight leakage is not detrimental. 


The same should be said for labyrinth 
packings for rotating members but the 
difficulty of sufficiently accurate pro- 
duction and maintenance of clearances 
must be considered. 

One important consideration when 
designing any unit contatiing pack- 
ings of any type is the provision of 
adequate bearing surfaces. Not 
are packings not adapted to carrying 
bearing loads, but inadequate bearings 
frequently permit so much play that 
the sealing problem becomes insur- 


only 


mountable. 

Many of the packings, described 
this article, 
ménts for 


are patented and arrange- 
should be made 
with the patent owners or their licensees 
are satisfied with sup- 
packing itself. 


their use 


ordinarily, 
plying the 


who, 


Thiokol 


Other factors were good adhe- 
sion to metal, plywood and painted sur- 
faces; flexibility and resiliency at —20 
to 160 deg. F.; resistance to fire, 
line, fuel, oil, de-icer and hy- 
draulic fluids, salt water and oxidation; 
and ease of repair in the field. It is 


usage. 


gaso- 
ga 


aromatic 


applied in one coating with a regular 
open-nozzle paint, spray gun. Panels 
can be stacked after two hours of drying 
following a light dusting with talc. 
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TAINLESS STEELS 


are 


Alloys of iron and chromium which can withstand 
corrosive attack of chemicals and atmospheres over a 
wide range of temperature and pressure. The addition 
of nickel produces certain desired characteristics, Fur- 
ther special properties are obtained by adding other 
metals. More than two-thirds the tonnage of stainless 


steels is iron-chromium-nickel alloys. 


NC? 


1. Chemical inertness, that is, the relative inability 
of the metal to combine with or be attacked by the 


corrosive medium, 
or 


2. The ability of the metal to form a continuous skin 


or surface layer of a compound with the adjoining gas, 


liquid or solid which can arrest the attack and effec- 


tively retard further penetration. 

Some degree of corrosion resistance is produced 
even when the alloy contains only small amounts of the 
protecting metal. However, as soon as it is present 


above a definite critical proportion, pronounced cor- 


Amount of scaling corresponding 
t2 1 mg. and 10 mg. per square 
centimeter per 100 hours. 


12 16 20 
PEKCENT CHROMIUM 


WEIGHT LOSS PERCENT 


rosion resistance results. If metal is subject to elec- 
trolytic action, it may or may not corrode, depending 


on local conditions. 


CHROMIUM PROTECTS because 


It has a greater affinity for oxygen than iron and 
forms a strong, highly inert film on iron-chromium 
alloys which increases in tightness and stability with 
the chromium content. This tough film adheres firmly 
to the parent metal and does not tend to grow inward- 
ly, does not peel off, and reforms immediately when 
rubbed off. 

Silicon and aluminum assist chromium. 

NICKEL IS MORE INERT 


THAN IRON 


Nickel protects iron against corrosive agents which 
are of a reducing nature when it is present in the 
chrome-nickel alloy beyond a definite minimum. The 
nickel may serve alone in the alloy or it may be sup- 
ported in its action by other alloying elements, such as 
manganese, molybdenum, or copper. High-temperature 
strength of chromium steels is improved by nickel 


additions. 


OXIDATION RESISTANCE OF CHROMIUM ALLOY STEELS 


CARBON STEELS 


CHROMIUM STEELS 


STAINLESS STEELS 


CHROMIUM IRONS 


12 16 20 
PERCENT CHROMIUM 












All stainless steels require chromium for true corro- 
sion resistance. The addition of moderate amounts of 
chromium does not suppress the critical rate of trans- 
formation in the iron-chromium alloy. Therefore, mod- 
erate chromium content stainless steels permit harden- 
ing and are called *hardenable chromium". High- 
chromium content prevents hardenability in the low- 


WROUGHT STAINLESS STEELS ARE DIVIDED INTO THREE GROUPS 


HARDENABLE CHROMIUM, NON-HARDENABLE CHROMIUM AND AUSTENITIC CHROME-NICKEL. 


carbon ranges, and high carbon impairs the corrosion 
resistance. These high-chromium types are referred to as 
stainless irons or “non-hardenable chromium stainless”. 

When more than 6- to 7-percent nickel is added, the 
alloy represents a different modification of iron, a 
crystal pattern called “austenitic” which has lent its 
name to this type of steel. 


STAINLESS STEEL STANDARDS 


(American Iron and Steel Institute, 1944) 


Zeros in the hundredth place omitted 


ARDENABLE 
AISI C Mn Si P S Cr 
TYPE y^ Max.9,, Max.9/, Mox.94 Max.% % 
501 Over .10 1.0 1.0 04 .04 4.0/6.0 
502 10 max. 1.0 1.0 04 04 4.0/6.0 
403 .15 max. 1.0 1.0 04 04 11.5/13.0 
405 08 mox 1.0 1.0 04 04 11.5/13.5 
406 .15 max. 1.0 1.0 04 04 12.0/14.0 
410 .15 max. 1.0 1.0 04 .04 11.5/13.5 
414 .15 max. 1.0 1.0 04 .04 11.5/13.5 
416 15 max. 1.0 1.0 x x 12.0/14.0 
420 Over .15 1.0 1.0 .04 .04 12.0/14.0 
431 .20 max. 1.0 1.0 .04 04 15.0/17.0 
440A .60/.75 1.0 1.0 04 .04 16.0/18.0 
440B 15/.95 1.0 1.0 .04 .04 16.0/18.0 
440C .95/1.20 1.0 1.0 .04 .04 16.0/18.0 


430 12 max 1.0 1.0 .04 .04 14.0/18.0 
430F 12 max. 1.0 1.0 x x 14.0/18.0 
442 35 max. 1.0 1.0 04 04 18.0/23.0 
443 .20 max. 1.0 1.0 .04 .04 18.0/23.0 
446 .35 max. 1.0 1.0 .04 .04 23.0/27.0 
FEN 
301 Over .08 2.0 1.0 .04 .04 16.0/18.0 
Max. .20 
302 Over .08 2.0 1.0 .04 .04 17.0/19.0 
Max. .20 
302B Over .08 2.0 2.0/3.0 .04 .04 17.0/19.0 
Max. .20 
303 .20 max. 2.0 1.0 x x 17.0/19.0 
304 .08 max. 2.0 1.0 .04 .04 18.0/20.0 
308 .08 max. 2.0 1.0 04 04 19.0/21.0 
309 .20 max. 2.0 1.0 .04 .04 22.0/24.0 
310 | 25mx. | 20 1.5 M o 24.0/26.0 
316 10 max 2.0 1.0 .04 .04 16.0/18.0 
321 10 max. 2.0 1.0 04 .04 17.0/19.0 
NS 347 10 max 2.0 1.0 .04 .04 17.0/19.0 






Note: No specific composition limits should be placed on type 301, 302, 3028 and 303, except that carbon may be specified to a 4-point range within the above limits. 
x Free machining stainless steels: (P or S or Se Min. 0.07; Zr or Mo Max. 0.60). 


CHROMIUM 
Ni Balance 
à " APPLICATIONS 
lo industry, tubes, furnace parts 
High tensile strength machinery, turbine blades 
Al .17.3 Valves 
Al 3.5/4.5 Electrical resistance wires 
Turbine blades 
1.25/2.50 Knife blades, tempered rules, mild springs 
x Free machining, pump shafts, valve stems 
Cutlery, scissors, knives, pump parts, valves 
1.25/2.50 Airplane parts 
Fine knives, surgical instruments 
Valves and bearings 
Ball bearings, races, valves and valve seats 
M M 
Moldings, stampings, trimmings 
x Free machining as 430 
High temperature applications, furnace parts 
Cu .90/1.25 Furnace parts, non-ferrous metal ladles, stirrers 
High temperature resistance, low strength 
6.0/8.0 Household articles, appliances 
8.0/10.0 Moldings, stampings, wire, screens, springs 
8.0/10.0 As 303, for high temperature service, furnace parts 
8.0/10.0 x Free machining as 302 
8.0/10.0 Welding of light sections 
10.0/12.0 Deep drawing special, also welded parts 
12.0/15.0 Oil burner parts, refinery and chemical plant 
19.0/22.0 Heat resistance, furnace parts, pumps 
10.0/14.0 Mo 1.75/2.50 Special high temperature and corrosion service 
8.0/11.0 Ti — 4xC Min For welded parts 
9.0/12.0 Cb = 10x€ Min.| For welded parts and electrodes 


— — — 


Not work-hardening 


W eldability: Good 


Hardenable 
Machinability: Good 


5 Cr 


Corrosion retarded to about one-fifth the 

rate of ordinary steel. Has high creep 

V strength up to 900 deg. F. and scale re- 

sistance to 1,000 deg. F. Molybdenum is almost al- 

ways present, about 0.5 percent, and sometimes minor 

alloying agents such as W, Cu, Al, up to ] percent. 

Some non-hardenable grades contain Cb or Ti, and 

low carbon. Largely used in oil-refinery work, in pre- 

heater tubes, bubble caps, furnace parts and still bot. 
toms, even in the processing of very sour crudes. 

^ * * 

Steel in this same group with 7- to 9-percent Cr 

with Mo is used for somewhat more severe conditions 

in the same applications as 5-percent Cr type. Modified 


steels, containing either Al or Si (about 3 percent) 


and 0.5-percent C, are used as valves in internal-com- 


bustion engines. 


Hardenable 
Machinability: Fair 


Vot work-hardening 
W eldability: Good 


Steels in this group are the lowest priced 

of the true stainless steels. Low-carbon 

13-Cr steels combine high strength and 
elasticity with toughness and workability. Weldability 
is impaired as Cr increases beyond 13 and C beyond 
0.20 percent. Steels resist softening up to 700 deg. F., 
scaling to 1,400 deg. F. and retain considerable creep 
strength at 1,000 deg. F. These steels resist corrosion 
from the atmosphere, fresh and certain mine waters, 
steam, carbonic acid, crude oil, blood, perspiration, 
mercury, soap and sugar solutions. They are used for 
turbine blades, and for valve trim in steam and oil 
services. Specially adjusted grades, 13.5 Cr and 0.08 


C are not hardenable. 


Modification with 2-percent Ni develops higher ten- 
sile values in the heat-treated condition combined with 
good corrosion resistance. 

The 13-Cr steel with 0.30-percent C is regular cutlery 


grade with good corrosion resistance in the hardened 


condition. Used also for instruments, valves, pistons, 
shafts and ball bearings. 

Free-machining type is available with P, S, or Se, 
and Mo added. 13 Cr is never used at minus tem- 
peratures where impact stresses may occur. High elec- 
trical and scaling resistance is produced by alloying 
with 4-percent Al, making it non-weldable and non- 
hardenable. Used for electric resistance windings. Also, 
a smaller addition of Al makes the alloy non-harden- 
able but in this case excessive heating causes pro- 


nounced grain growth and lowered toughness. 


High carbon grades from 0.40-percent C and higher. 


Hardenable Not work-hardening 


Machinability: Fair W eldability: Fair 


17 Cr 
EF j 


High carbon somewhat impairs corrosion resistance 


The 0.7-percent C is best stainless cutlery 
grade, hard and wear resistant, excellent 


for surgical instruments and trade knives. 


which is slightly inferior to that of low-carbon 13 Cr. 

The 1.0-percent C steel combines maximum hardness 
with anti-corrosion qualities. Uses: Valves, ball bear- 
ings and in the oil industry. 


Low-carbon grades are non-hardenable. 
t ^ + 


Alloyed with 2-percent Ni and with low carbon 
content this steel develops good heat-treating, tensile 
impact and corrosion-resisting properties, especially 
against electrolytic corrosion in contact with some 
non-ferrous metals in the presence of sea water, and 


similar electrolytes. 


Ahar 


Edge-wound resistor coil depends on the uniform resistance and 
easy forming qualities of type 406 Al-bearing stainless. 











Low carbon up to 0.12 percent 


Not hardenable by heat-treatment 
Machinability: Fair 
7 Limited work-hardening 

7 Cr W eldability: Fair 
- Corrosion resistance is considerably im- 

ie proved over 13-Cr irons, especially against 
nitric acid and milk. Oxidation resistance extends to 
1,600 deg. F. Steel is ductile and lends itself to com- 
plicated press work, does not work harden as much as 
18/8. A high polish is easily attained. While thin sec- 
tions can be welded easily, the steel is not generally 
recommended for heavy welding because of excessive 
grain growth above 1,800 deg. F. Stainless iron is used 
for trimming automobiles, cameras and electric ap- 
pliances. It is important in industrial machinery and 
equipment for the nitric-acid industry, in rubber, oil, 
ice making, bakery and meat-packing industries; for 
septic and other tanks, scientific apparatus and instru- 
ments; blowers; burners; and bolts, nuts and studs. 

This material is also supplied in a free-machining 
variety which contains sulphur or selenium, and molyb- 
denum in small quantities. Sometimes a lower Cr con- 
tent (15 percent) is preferred for intermediate corro- 


sion resistance and mechanical properties. 


! Not hardenable by heat-treament 
Machinability: Fair 

Limited work-hardening 

W eldability: Fair 


This material is similar to 17-Cr stainless 


20 €r ) 


' iron, but it remains non-scaling up to 
1,800 deg. F. and has slightly better corrosion resist- 
ance. The grain growth above 1,800 deg. F. becomes 


increasingly pronounced as Cr exceeds 18 percent. 








































The addition of 1-percent Cu improves resistance to 
scaling and corrosion in some media. The material is 
free from intergranular corrosion effects and is ma- 
chined more easily than austenitic stainless. In some 
respects the anti-corrosion features, especially towards 
sulphuric acid are also better, but halogen acids attack 
the steel severely. 

Ladles for non-ferrous metals, furnace parts and 
such items are made from it. 


N Not hardenable by heat-treatment 


Machinability: Poor 

28 Cr » Slightly work-hardening 
/^ Weldability: Poor 

Among most heat and corrosion resisting 

of wrought stainless steels. Resists oxida- 
tion up to 2,000 deg. F. Used safely up to 1,900 deg. 
F., but hot strength is low and alloy tends to be brittle 
after exposure to high temperatures. Used in applica- 
tions where acid mine waters, sulphur gases or mixed 
acids are encountered at high temperatures. Some 
special analyses have been developed with about 5- 
percent nickel and 2-percent molybdenum for the most 
severe anti-corrosion service to which wrought ferrous 
materials are exposed. 

Recent work shows that toughness of 28 Cr can be 


improved by small nickel and fractional Nz additions. 


Fittings made from stainless steel are available in many shapes and sizes. Shown are a cross with all ends threaded, 
a union nut of the hexagon type, and an eccentric reducer, plain on the large end and threaded on the smoll end 





AUSTENITIC Cr-Ni Stainless 


AUSTENITE is a modification of iron. It can exist at 
room temperature only by alloying steel with certain 
elements, such as nickel, manganese, copper, nitrogen. 
Completely austenitic iron, produced by quenching 


from about 2,000 deg. F., is non-magnetic, tough and 


highly ductile, But the modification in which iron oc- 
curs has little influence on the corrosion resistance of 
the alloy. Depending on its degree, cold-work converts 
austenite more or less completely to martensite, which 


explains work-hardening. Various types of austenitic 


stainless steels can be fabricated, machined, formed, 
welded. as easily or almost as easily as plain carbon 
steel if the choice is made to suit the method of 


fabrication. 


Vot hardenable by heat-treatment 
Machinability: Poor ; good for some alloys 


W ork-hardening 


18/8 W eldability: Good ; precautions 


Standard austenitic stainless (18 Cr, 8 

Ni) keeps silvery surface under all at- 
mospheric conditions and is immune to foodstuffs, to 
most organic and a great many inorganic chemicals, 
to dyes and sterilizing solutions. Scale resistance is 
excellent up to 1,600 deg. F., grain growth begins at 
1.800 deg. F. Steel has good deep-drawing properties 
but poor machinability. There are some modifications 
containing sulphur or selenium, and molybdenum, 
which have excellent machining properties and retain 
the corrosion resistance of 18/8. 

When cold-worked, tensile strength may increase up 
to 300,000 Ib. per sq. in., i.e. in the case of wires, and 
the strength/weight ratio makes the material attractive 
for airplane or other lightweight construction. 

If held at 800 to 1,400 deg. F., chromium carbide 
precipitates on the grain boundaries and opens a line 
of attack to chemicals and to “intergranular corrosion.” 

This effect, which is of great importance in welding 
operations and in high-temperature equipment, can be 
avoided by: (1) Using stainless containing less than 
0.08-percent carbon, thus preventing the formation of 
large amounts of carbides; (2) by using "stabilized" 
18/8 in which the addition of columbium or titanium 
causes distribution of the carbide deposit; (3) redis- 


solving the carbides in a subsequent anneal at 1,900 


deg. F., that is, after precipitation but before chemical 
corrosion has set in. 

Uses for this steel are widespread and include ar- 
chitectural trimmings and fittings, meat packing, hotel, 
dairy and restaurant equipment, airplanes and railroad 
equipment. Welded constructions to be exposed to 
severe corrosion stresses are made of low-carbon 18/8 


(C below 0.08 percent), or better of stabilized 18/8 
(Cb=10 X C; or Ti=4 X C). 


The 17/7 steel is similar, but range of application 
is somewhat more limited. Here austenite is not as 


stable and steel work-hardens more easily to high ten- 
sile values. Free-machining 18/8 stainless contains 
0.07 min. of S or Se and 0.60 max. of Mo, and has 


improved machining properties while retaining the cor- 


rosion resistance of the unmodified material. 


A recent development is the austenitic 18/4/4 or 
18/5/5 steel containing Cr/Ni/Mn. It is said to have 
good forming qualities combined with excellent corro- 
sion resistance which is superior to 18/8 in respect to 


sulphur-bearing gases. 


This material is essentially the same as 
18/8, but with 18 Cr, 11 Ni, 2 Mo the 
corrosion resistant properties of the steel 


18/11/2 


i 


\ service under corrosive conditions in the 


are improved. It is used for continuous 


embritdement range. For applications requiring inter- 
mittent cooling from the critical temperature range, a 
Cb-stabilized modification is specified. Originally de- 
veloped for the paper industry, this type is also used 
in textile and chemical work in the presence of sul. 
phite, dye or bleaching solutions. This grade is most 
frequently used to resist the attack of heavy chemicals, 
also in cases where wetting and aeration are combined, 
such as in foams in mixers or cookers, or where solids, 


such as bits of pulp and impurities, are deposited on 


the metal. 


An inverted type with 82 Cr, 22 Ni, 1% Cu was one 


of the first austenitic steels. It is still used on oil pumps 














and for its resistance to sulphuric acid, soda ash and 


calcium-chloride brine. 


N Vot hardenable by heat-treatment 
Machinability: Poor 

W ork-hardening 

24/12 / W eldability: Good; precautions 

—// This group of high-strength materials is 


V a further development of the 18/8 type. 
Protection against corrosion covers the same range of 
agents but extent of protection is greater. After weld- 
ing or after prolonged service in the embrittlement 


range 900-1,600 deg. F., parts should be thoroughly 
annealed at 1,900 deg. F. Material is too tough for 
extensive machining, but drawing, forming, upsetting 
and forging are being performed. 

Often 2'5 Si is added for greater high-temperature 


protection. 


25/20 extends this series still further to 25-percent 


Cr and 20-percent Ni. The good welding properties 
and the possibility of upsetting and drawing make 
this steel standard material for heavy high-temperature 
service (except 900-1,600 deg. F.) in the chemical 


industry. 


20/25 is a similar alloy with 20-percent Cr, 25-per- 


cent. Ni, 2!5-percent Si for high-temperature corrosion 


ET supply valve is forged and machined from chromium-nickel 
Stainless steel to withstand the corrosive action of high-octane fuels. 





applications. It is also subject to embrittlement. Fabri- 
cation difficulties, apart from welding, are even more 
pronounced, Resistance to SO, is better than that of 
other steels in this group. Used for furnace parts, 
retorts, tubes. After service in embrittlement range, 
25/20 and 20/25 are reannealed at 1,900 deg. F. 


* * * 


THREE FORMS OF EMBRITTLEMENT must be clearly de- 


fined and understood: 


(1) Cr-Ni steels are subject to carbide precipitation 
when held between 900 and 1.400 deg. F., as discussed 


above. This effect results in “intergranular corrosion”; 


that is, embrittlement after corrosion has taken place 
either at elevated or at room temperature after cooling. 


It must be corrected before corrosion has set in. No 
corrections are possible once the material has become 


embrittled under chemical attack. 


(2) Highly alloyed austenitic Cr-Ni steels undergo a 


phase change at 1,400 to 1,600 deg. F. which makes 
them brittle at any temperature up to 1,600 deg. F. 
Simple reheating to 1.900 deg. F. will recondition the 


material. 


(3) Straight chromium stainless experiences pro- 
nounced grain growth above 1,800 deg. F. which re- 


sults in embrittlement. If this process is permitted to 


proceed too far, only forging can correct it and break 


down the overgrown grain. 


Exhoust collector rings for Liberator bombers are made of stabilized 
18 8 stainless steel to withstand corrosion of hot combustion gases. 





STAINLESS STEELS —PHYSICAL PROPERTIE 


GROUP 


TYPE AISI 


Chromium, Percent 
Nickel, Percent 
Carbon, Percent 


Others, Percent 


COMPARISON HARDENABLE CHROMIUM 


SAE 1020 410° 440 A 


Cr 13 Cr 17 


C10 


C75 


29 
0.280 
22.4 
2,725-2,750 


0.280 
16.8 
2,760-2,800 


4.32 
2,710-2,790 


FERRO-MAGNETIC 





Modulus of Elasticity, 1051b. /sq. in 
Density Ib./cu. in 
Specific resistance @ 68°F. microhms/cu. in 
Melting range °F 
Magnetic permeability, as annealed 
after 10°% reduction of area 
Specific heat B.T.U. ?F./Ib. (32-212°F.) 
Thermal conductivity B.T.U. /sq. ft. hr./°F./in, @ 212° F. 
@ 932°F. í 
Coefficient of thermal expansion per °F. x 106 (32-212°F.) 6.5 


Hardness, Brinell, annealed 
Heat treated 


Cold rolled 


Ultimate Tensile, 1,000 Ib./sq. in., annealed 
Heat treated 
Cold rolled 


Yield point, 1,000 Ib./sq. in., 


annealed 
Heat treated 
Cold rolled 


Elongation in 2 in., percent, annealed ............. 


Heat treated 
Cold rolled 


Reduction of area, percent, annealed 


Heat treated 


ö— —— — — ———— — — — 


0.110 
246 
206 
6.4 


0.160 
173 
184 
6.1 


335 


120-140 140-170 


250-300 


135-165 
202-390 


190-240 
500-620 


230-260 
230-400 


— ö— — — — — — — ————— — — 


85-100 95.110 105-120 
100-200 125-300 120-180 


60-80 
120-145 


25-35 
100-135 


60-65 
100-250 


85-95 
100-145 


ee 


Impact strength, Izod, ft.-lb., annealed 


Heat treated 


Ductility, Olsen, inches, annealed 


Erichsen, mm., annealed 


Creep strength, 1% elongation in 10,000 hr. 
(9 1,000 deg. F., 1,000 Ib./sq. in. 
(9 1,100 deg. F., 1,000 Ib./sq. in. 
(9 1,300 deg. F., 1,000 Ib./sq. in. 
(9 1,500 deg. F., 1,000 Ib. /sq. in. 


Strength af elevated temperatures, 1,000 Ib./sq. i 
Short time tests 1,300 dec. F. 
1,500 deg. F. 
1,700 deg. F. 


Annealing! 


Hardening! 


Tempering ! 


Forging - Star! 
Finish 


* For specifications and ranges of chemical composition see page 3. 


1,600; AC 


— 


1,575-1,650; Q 


— 


300-1,400; AC 


1,550; FC 1,550-1,650; FC2. | 1,625-1,675; FC2 | 1,150-1,225; AC 


4 — 


1,650; AC/OQ — | 1,750-1,800; AC/OQ | 1,850-1,900; AC/0Q| 1,800-1,950; AC 00 


——— — — Mq 


1,000-1,300; AC 1,000-1,400; AC 300-700; AC 1,000-1,200; AC 


2,000-2,100 
1,750 - 


die 


2,000 
1,400 


2,100-2,200 
1,400 


2,100 
1,450 + 


2,150 
1,700 7 


a Free machining types 416, 430F and 303 containing P, S or Se 0.07 percent min., Mo 0.60 percent max. 
follow their prototypes 410, 430 and 302 closely in physical properties and mechanical characteristics. 


JŘ — —— — — — — — — — — 
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NON-HARDENABLE CHROMIUM 


ESAND MECHANICAL CHARACTERISTICS 


AUSTENITIC CHROME-NICKEL 



















































430° 740 446 302 303? 321/347 316 309 310 
(R17 Cr 20 Cr 28 Cr 18 Cr 18 Cr 18 Cr 18 Cr 24 Cr 25 
a - m Ni 8 Ni 8 Ni 8 Ni 11 Ni 12 Ni 20 
C.10 C.20 C .20 C.15 C.15 C .08 C .08 C.15 C .20 | 
$/ Se, Mo Ti/Cb Mo 2 
29 29 29 29 29 29 28.5 30 30.5 | 
0.280 0.279 0.274 0.286 0.286 0.288 0.288 0.284 0.288 
23.6 26.0 26.5 27.6 27.6 28.0 28.5 30.0 30.5 
2,710-2,730 2,650 2,650-2,700 2,550-2,600 2,550-2,600 2,550-2,600 2,500-2,550 2,500-2,550 2,500-2,600 
1.003 1.003 1.003 1.003 1,003 1.003 
FERRO- MAGNETIC 
1.10 1.10 1.10 1.10 1,003 1.003 
0.150 0.110 0.144 0.118 0.118 0.118 0.118 0.118 0.118 
156 15] 140 10 110 110 108 92.5 - 
170 169 162 150 148 150 147 113 - 
5.7 5.4 5.3 9.0 9.0 8.8 8.0 8.0 
145-185 150-175 160-200 135-185 130-150 135-185 135-185 170-200 145-210 
185-270 - - 180-330 180-330 180-300 180-300 - - 
75-85 75-85 80-90 80-90 80-90 80-90 80-90 90-110 90-110 
n x 2 - T * - s - i 
91.130 90-130 - 100-180 100-150 100-180 100-150 - - | 
3545 35-45 50-65 35-45 35-45 35-45 35-55 35-45 40-50 
- = - = - - - - has i 
65-120 65-120 - 50-150 50-120 50-120 50-125 - - | 
0-25 40-30 30-20 60-55 60-55 60-55 70-60 55-40 55-45 | 
20-2 20-2 a 50-10 50-10 50-10 50-15 - - 
| o d I j 
60-50 60-50 60-40 70-60 70-55 70-60 70-60 65-50 60-50 
— — » l— — 4 - — ———————————————————O——— i 
6 60-10 10-1 140-115 80-75 140-115 120-70 105-80 80-50 
0.4-0.3 - - 0.5-0.4 - - - - - 
9-7 9-7 - 14-11 - - - - - 
8.5 8.5 6.5 18.3 18.3 18.5 25 15 17 
$ 5 3.5 11.5 11.5 14 20 10 13 
E 1 0.8 3.5 3.5 ^ 10 4.5 4.5 i 
0.6 0.6 - 0.8 0.8 1 3 1 1.1 f 
19 20 22.5 37.5 37.5 42 45 55 45 
9 10 n 22.3 22.3 26 30 34 28 i 
7 7 6 12 12 15 18 16 13 
AC 511,550; AC/WQ 1,450-1,550;AC/WQ | 1,450-1,550;AC/WQ | 1,950-2,050; Q | 1,800-2,050; Q | 1,700-1,950; Q | 1,850-2,050; Q | 1,850-2,050; Q | 1,900-1,950; Q 
— — — Lh 
(/0Q 
NON-HARDENABLE 
AC 
900-2,050 1,900-2,050 1,900-2,050 2,100 2,100 2,100 2,200 2,150 2,150 l 
] i t 
300-1, 500 1,300-1,500 1,300-1,500 1,700 + 1,700 + 1,800 + 1,700 + 1,800 + 1,800 + 
dese Em Cool FC Furnace Coo! WQ— Water Quench OQ= Oil Quench This table has been compiled from published and from research laboratories’ 
re “1,330-1,450; AC, 


data, where divergencies occurred a compromise has been attempted. 








STAINLESS STEELS — CORROSION RESISTANCE 


Particular applications should in each case be brought to the attention of supplier and all conditions 


stated, as too many variables are involved in corrosion work to permit generalizations 





GROUP HARDENABLE CHROMIUM NON-HARDENABLE Cr AUSTENITIC Cr — Ni 









ISl T 








AISI TYPE 501 





410°/420 440 431 430° 443 446 302° 321/347 316 309 3m 




















































Cr, Percent cr (5 C 13 G7 Cr 17 Cr 17 Cr 20 Cr 28 Cr 18 Cr 18 Cr 18 Cr 24 (r3 
Ni, Percent k TT oe Ni 2 eee xi n TUS Ni 8 Ni 8 Ni 11 Ni 12 Ni 
Others, Percent C.15 C .10/.30 C 1.00 Cae C.10 C.15 C .25 Ce Ti/Cb Mo 2 C.15 C 


s, Per 


i, Per 


Relative Cost!, SAE 1.020 Bors & Structurals 1.0 3.7 8.6/11.2 11.2 8.8 8.8 10.5 12.8 11.2 13.5/15.3 18.6 16.7 221 





ATMOSPHERE 
Rural 
Seashore 


Industrial 


WATER 





Domestic F 6 G G E E E E E E 
Mine P F FG 6 6 6 E E E E E 
Sea? P F F FG F F F F F 6 F F 
Saline with H252 P F F F F F F F F 6 F F 
Brackish with MCI P F F 6 6 F 6 6 6 E 6 6 
Wet Steam F 6 E 6 E E E E E E E 





OXID. RESIST. Max. Safe Temp. °F 
Oxidizing Gases 


"3 ,200 ,400 1,600 1,900 1,550 
Reducing Fuel Gas 1,200 1,400 1,600 3 1,900 1,550 
Sulphur-Rich Gas 1,800 300/ 1,300 





ACIDS, Room Temp. (5-15% Conc.) 
Hydrochloric? 

Sulphuric? 
Nitric3 
Acetic? 
Phosphoric? 


"cO 70 ^0 -o ^v 
"^ o0 c -g9 ^v 
"^c c -o 79 
"^" m m ~% wo 
"^ m om -e ^9 
"^" m m ^0 ^79 
c m m - wo 
c^ m m ^9 "9 
cmm - wu 
m m m c» *9 
c m m "9 "9 
e nm m ~ ~~ 


ALKALIES 


Solutions (1-20%)3 6 E E E E E E E E E E E 
Fused (NaOH at 318 deg. F.) 





ORGANIC CHEMICALS 
Carbon Disulphide 
Carbon Tetrachloride 

Ethyl Alcohol, or Chloride, Ester 


Glycerine 





-v 





vu v v 

OQOOOO 
ecccoccoc 
c» m m m m 
c» m m m rm 
c^ m m m m 
m m m m m 
m m m m m 
m m m m m 
m m m m rm 
m rm m m m 
m om m m m 


Phenols and Phenolates 






OIL REFINERY 


—— à | Sweet 6 E E E E E E E E E E t 
rudes below deg. F. - 6 E E E E E E E E E E f 
Oils, Minera! and Vegetable 6 E E E E E k E E E E E H 


FOOD & BEVERAGE INDUSTRIES 















Fruit and Vegetable Juices P G 6 6 6 6 E GE E E E tan 
Beer P E E E E E E E E E E E 
Carbonated Beverages P E E E E E E E E E E E 
Meats P E E E E E E E E E E E 
Doiry Products P F F 6 6 6 6 E E E E E 
Syrup P 6 E E E E E E E E E E in 


MISCELLANEOUS CHEMICAL INDUSTRIES 


Hot Sulphite Liquor P F F F F F GE GE GE E GE 6E 
Dye Liquor P P P F F F F FG FG E E E 
Ammonia (Aq. Sol.) P E E E E E E E E E E ie’ 
Ammonia, Hz, Nz (Gas Mixt.)5 GE P P P P P GE GE Mi 
Soaps E E E E E E a 


l Relative cost is based on Bars and Structurals for SAE 4 including: Mineral and Vegetable, gasoline, paraffine, their prototypes, 410, 430 and 302 respectively. 
1020 as 1.0. Base f.o.b. Pittsburgh for all grades without naphtha, linseed, soybean, tung. 
extras for surface conditions, tolerances, heat treatment, 








E - Excellent, almost unlimited service. 


5 Gas mixture as occuring in synthetic ammonia production, G — Good, will give good service. ba 
size, quantity, pickling, etc : à 
type 501 contains !/, percent of V ond is GE up to 950 F - Fair, only to be used in temporary construchon dindin, 

2 Chance of pitting deg. F., 302 and 309 up to 1050 deg. F. -— 









3 Worst condition over range as defined “ Free-machining grades 416, 430F and 303 essentially as FG — Fair to Good, etc. 
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STAINLESS STEELS — PROPERTIES IN 





FABRICATION 








































ROUP XS TT HARDENABLE CHROMIUM NON-HARDENABLE (Cr AUSTENITIC Cr — Ni 
is TYPES 501 410? /420 440 431 430° 443 446 302 303 321/347 316 309 310 
3! | 
GS Percent TF i (r5 Cr 13 Cr 17 Cr 17 CR 17 CR 20 CR 28 CR 18 CR 18 CR 18 Cr 18 Cr 24 CR 25 
a nnt 2 T , —F Ni 2 ki Ni 8 Ni 8 Ni 8 Ni 11 Ni 12 Ni 20 | 
" hers, Percent C.15 (|C.10/.30| C1.00 C .15 C.10 C.15 C .25 C.15 | S/Se, Mo Ti/Cb Mo 2 C.15 C.15 
! 
i 
t , Hardening Yes Yes Yes Yes No No No No No No No No No 
E Bio! @ Deg. F. 1,550 1,600 1,650 | 1,2000r1,400 1,450 1,450 1,450 1,900 1,900 1,900 1,900 2,050 1,900 
: (ool in! FC FC FC AC AC AC/WQ AC/WQ wQ wQ wa wa wa wQ 
aking ; i 6 6 F F 6 ⸗ ⸗ F 6 F F F F 
E 
t ruing? ⸗ ⸗ ⸗ ⸗ ⸗ ⸗ Pd F No ⸗ F F F 
F Uum ⸗ ⸗ ⸗ ⸗ ww ww ⸗ ⸗ P ⸗ ndi ⸗ 
f 
6 
E Bining (Cold) F F P P G 6 F 6 F 6 F F F 
p Drawing F PF P No 6 F F 6 No 6 F F F 
mbossing ek F G/PF No P 6 6 G G F 6 F F F f 
orging (Hot) 6 FG F FG ⸗ ⸗ F 6 F FG FG FG w 
ging (Cold) 6 FG PF F uw y F G FG FG G FG FG 
i 
, f 
" (Hot) 6 FG F FG ⸗ ⸗ F 6 F FG FG FG 4 | 
t 
' 
E Boning (Cold) 6 FG PF F ⸗ ⸗ F 6 FG FG 6 FG F6 í 
E i 
g v db 6 G 6 G F F F F 6 F F F F 
wdning @ Deg. F. 1,650 1,825 1,900 1,900 No No No No No No No No No 
E Wench in! AC/0Q AC/00 00 00 - - - - - - - - - 
F ieing (Hor) 6 FG F FG ⸗ ⸗ F 6 PF F F F PF | 
i 
E 
t hing (Cold) G FG P FG a. » F 6 F F 6 F F 
’ 
p Breonnility 6 F F FG F F F P 6 P P P P i 
] 
een í Yes Yes Yes Yes Yes Yes Yes No No No No No No 
E 
wching (Perforating) a uw F F F F F F PF F PF P P P 
hing uw uw a wu uw uw uw uw Pl ⸗ ⸗ ⸗ uw 
E 
t Below!,400 
3 ul i i ⸗ No No No ⸗ ⸗ ⸗ ⸗ PF ⸗ ⸗ ⸗ Pl 
M! (Cold) PR usn F6 PF PF PF ⸗ MW ⸗ w PF Cad ⸗ ⸗ ⸗ 
E gering (Cold) ⸗ ⸗ F ⸗ a ⸗ ⸗ Dad w ⸗ ⸗ ⸗ vw 
E 
t Wiring (Soft) w ⸗ d w ⸗ ⸗ ⸗ ⸗ Pd ⸗ ⸗ w w 
E g ng (Hard) * uw ⸗ ⸗ ⸗ ⸗ ⸗ ⸗ ⸗ ad p ⸗ ⸗ Psi 
E 
CE... 
j ` PF No No F F F F G PF G PF PF PF 
ting (Hot) i G FG F FG uw uw F 6 PF F F F PF 
CM... 
t Wing (Cold) 6 FG P FG uw ⸗ F 6 F F 6 F F 
3 ML ⸗ F F F F F F 6 No 6 6 6 6 
" '?! Working Operations, i 
E Bl Out for E Air Hardening - Grain Growth - Intergranular Cor. - Intergranular Corrosion 
tively. Mies 
"If Coo FCz Furnace Cool WQ = Water Quench 0Q z Oil Quench NOTE: Good (G), Fair (F), Passable (1^), Slight (PF), Poor (P) are relative among the several | 
"should be used in brazing or hard soldering stainless steel stainless steels and these ratings should not be extended to comparisons with other materials. 
ws Passable (4) means that this operation presents no difficulties which should prevent the l 
nstruction S, ing grades available (416, 430F), as 303 for 302, Machinability is “G°, selection of the particular steel. 


ting "G r 
Forming Operations Poorer and Welding "No". For specifications and ranges of chemical composition of steels in these tables see page 3, 


Stainless Steel Standards. 


Straight Chromium Stainless has little ductility after 
welding and weld seams will not stand excessive defor- 
mation or bending. Welds on hardenable-Cr stainless 
can be fully annealed at about 1.400 deg. F. However. 
at temperatures above 200 to 500 deg. F. even un- 
annealed welds attain considerable toughness, and steels 
with more than 18-20-percent Cr are welded in a pre- 
heated condition at about 400 deg. F. These alloys are 
stressed-relieved by annealing at about 1,400 deg. F. 
lhey are prone to extremely rapid grain growth above 
1.800 deg. F. 

The comparatively low heat expansion of these steels 
frequently determines their selection. For instance. 
when sidesheets for locomotive fireboxes were made 
of 18-percent Cr steel, they showed no signs of corro- 


sion, cracking or buckling after a service life which 


Wire parts are made from various types of stainless steel for many 
products, such as refrigerator trays, meat hooks and tie racks. 





completely outwore mild steel. The rate of heat expan- 
sion of austenitic 18/8 made its use inadvisable. 

Austenitic Cr-Ni stainless can be welded by any 
method, except forge or fire welding. It is tough and 
ductile in the as-welded condition. However, the ten- 
dency to embrittlement between 900 and 1,400 deg. F. 
makes special precautions necessary. After welding 
ordinary austenitic steel with more than 0.08-percent 
C, it should be heated to about 1.900 deg. F. and 
cooled rapidly. Air-cooling suffices only for cross-sec- 
tions of 1/16 in. or less. Low C (0.10 percent) is used 
with Cb or Ti as a stabilizer, if the parts are exposed 
to the dangerous temperature range in service. If heavy 
corrosion stresses are exerted in addition, then 18 Cr. 
11 Ni, 2 Mo is required. Compared with mild steel, 
18/8 has 160 percent of the thermal expansion, 40 to 
50 percent of the heat conductivity, six times the elec- 
trical resistance and a lower melting point. 

Electric arc welding is generally used with reversed 
polarity, electrode positive, work negative. Electrode 
is coated and contains less than 0.08 percent C. Its 
chemical composition is usually the same as that of 
the work. A non-carbonaceous flux is needed to protect 
the chromium against rapid oxidation, but must be 
removed carefully after the completion of each seam. 

Gas welding is used only on 20-gage and lighter 
sheets. A small neutral to reducing flame is frequently 
used on a bare rod. The underside of the weld should 
be protected by a flux. 

Spot and projection, seam, resistance or line welding 
can be easily applied to stainless steels which have 
good surface properties, low heat conductivity and 
melting point compared with mild steel. 

Flash welding should be used with automatic con- 
trol because the adjustments have to be precise. 

Atomic-hydrogen welding is well suited to the work- 


ing of stainless steel. 


SOLDERING, BRAZING, RIVETING 


Soft soldering serves only as a seal, not as a me 
chanical bond. The steel is cleaned well, special fluxes 
are applied and carefully removed after soldering. 

Brazing: Hardenable-Cr stainless is brazed below R 


1,450 deg. F., soft ferritic below 1,300 deg. F. to pre- 


vent grain growth. Stabilized austenitic stainless is also 
brazed at a low temperature because of the high co- 
efficient of expansion. Silver brazing is preferred. 

Riveting: Practically all low carbon stainless steels 
can be readily cold riveted. Free-machining variety 
may split unless the upset is modified. In hot riveting 
the hard-ferritic Cr steels will air-harden at 1,450 to 
1.500 deg. F. 


MACHINABILITY 


In machining or forming, all high-chromium steels 
have a tendency to seize or stick to the tool when under 
pressure. During grinding the wheel becomes loaded, 
the work unduly hot and discoloration and distortion 
are likely unless pressure is maintained constantly. 

Austenitic steels work-harden under pressure which 
means that the next cut is rendered difficult, especially 
in fine cuts. To counter work-hardening effects only 
keen, high-speed tools are used with slow speeds and 
heavy, steady cuts. This rule applies to machining, as 
well as to sawing where a wavy, fine-tooth saw is used, 
and to drilling where a short-twist, sharp-edge drill is 
necessary. In shearing, straight-chromium stainless 


breaks after partial cutting, like mild steel, but auste- 


Railroad streamlined passenger cars are fabricated by spot welding 
stainless-steel sheet to a structural frame also made of stainless steel. 


Milk pumps resist corrosion ond render longer sanitary service when they 
ore mode of stainless steel. Note design simplicity of this new, type. 


LU 


Trailing edge of airplane wing is typical of structural members fabricated 
from stainless steel to take advantage of favorable strength /weight ratio. 





FABRICATING STAINLESS STEELS (Continued) 


3 PENR housing, displacement bell, screen and cloth 
| bonus TELLE 


nitic Cr-Ni steels do not break and must be cut through 


completely. Power requirements are about twice those 


of mild steel and shear blades are much heavier. 


If machinability is the primary consideration in the 


fabrication of a stainless-steel part. free-machining 
rade is usually specified. This steel chips easily by 
rtue of the increased sulphur, phosphorus or selenium 
Compared with screw stock, it has a cutting 
80 to LOO: percent. while ordinary stainless 

ites only 50 to 70 percent 
Stainless steels are about one-and-a-half times as 
as ordinary cold-rolled steels, but just about as 
Some users specify a high-nickel 18/8 with 
I1 Ni for cold-working operations, such as 
ning or cold heading. because the duc 
es with the Ni, Cr ratio. While the plain 
be treated like cold-rolled steel. at least 
n. the pronounced work-hardening 


that of mild steel. combined with 


ikes modifications necessary 


p pe 


| \ 
Turntable in the packaging department of a penicillin plant is made entin 
of stainless steel to provide hygienic anti-corrosion conditions. 


In drawing and roll-forming. as in blanking, punching 
pressing and spinning, stainless products require about 
twice the power, one-half the speed and much heavier 
equipment than mild-steel products of the same gage 
However. a lighter-gage stainless can often be substi 
tuted because of the alloy steel’s greater tensility. 

Forging stainless presents certain peculiar difficulties 
For instance 18/8 should be heated slowly up to 1.500 

1.600 deg. F.. then soaked at this temperature, and 
heated rapidly to 2.150 deg. F.. but not beyond 2.200. 
Soaking above 1.700 deg. F. will cause pronounced 
grain growth. Rapid deformation at forging tempera 
tures is safe only after the material flow has started. 
Generally little work is performed below 1,850, none 
below 1.700 deg. F. Time needed fo: heating is double 
that required for mild steel and the number of blows 
is about 25 percent greater. The surface finish must 
be good, seams or laps will not heal. Free-machining 
grades cannot be heavily forged. 

The finishing operations of grinding, polishing and 
buffing are guided by the greater hardness and abra 
sion resistance of stainless steels, and the low thermal 
conductivity and high thermal expansion of austeniti 
stainless. Excellent surface finishes can be obtained 
when special techniques are employed. The various 
processes for the elec tropolishing of stainless steel at 
based on electrolytic anodic treatments which produc 
bright-luster finishes and increase the corrosion 
sistance of the material. Black-oxide finishes have bee! 
developed which are corrosion resistant and used 


where the shiny finish of stainless is not desired 





hel 


E Wase 


yet» 
E. WE. 


Sipge Paw 


— — 


Housings for the 2,200-hp. engines of the B-29 Superfortress have many important parts 
made of stainless steel for strength with lightness and resistance to intense heat. 





i CORROSION RESISTANCE as a surface effect can be in- 


sured by a variety of means. Possibilities lead from 


s. painting and chemical treatments, via galvanizing, plat- 
\() ing, infusion processes (like Sherardizing. Calorizing. 
id Siliconizing, Chromizing) to cladding. In cladding. a 
0. laver of stainless steel is bonded to a base metal which 
d s usually mild steel. The quality of the bond deter- 
a- mines the usefuness of the clad material. Production 
d. methods include casting, sandwiching, are welding. 
ne spot or resistance welding. intermelting and fusion 
sle melting. The corrosion resistance of clad steel is that 
- f the stainless facing, and the physical properties are 
ist governed by those of the base metal. of the stainless 
ng lacing and their relative amounts. Steels are available 


) 


> 20. 10 or even 5 percent clad, single or double faced 


ni with all the principal types of stainless steel. A good 
ra juality cladding will stand severe deformation without 
val peeling or separating from the backing. It is claimed 
ti that clad steel is easier to fabricate than solid stainless: 
ed t can be flame-cut (solid stainless cannot be flame-cut 
us "thout considerable trouble), welded. fabricated hot 
ire nd cold, deep drawn and machined. Special te: hniques 
cé mployed in some of the various fabricating proc- 


l'he cost factor determines the use of clad steel 
el reference to solid stock. In applications where both 


«et 


of a thin sheet are exposed to corrosive attack. 





tently solid stainless will þe found more econom- 








CLADDING -/// 





Perforated stainless tubes are used for 
catalysts by the processing industries. 


— 


jili e)e) STEEL 


ical than a double-clad grade. On the basis of raw 


material economy and ideal design, clad steel would 
appear preferable, since it restricts a surface quality 


to the surface. 


METAL SPRAYING of stainless steels has been applied 
both to render new parts of mild or alloy steel corro- 
sion resistant, and to build-up worn or corroded parts. 


making them corrosion resistant. 





Silver Meteor is one of many pre-war designs of stainless-steel stream- 
liners which made railroad travel more comfortable and cleaner. 


GALVANIC CORROSION 


GALVANIC CORROSION results when two metals are in electrical con- 
tact and in the same corroding medium or electrolyte. An electric 
current is generated by the two metals in contact, in the same manner 
as in a carbon-zinc wet battery. The less noble metal is dissolved; 
the more noble metal is protected. The magnitude of the current is 
proportional to the increase in the rate of solution of the less noble 
metal above the normal rate of corrosion in the given medium. 

As the behavior of metals and alloys varies in regard to galvanic 
corrosion, a series has been compiled on the basis of practical and 
experimental experience to show their relative tendency to form 
galvanic cells and to predict the probable direction of the galvanic 
effects. Both grouping and sequence of metals and alloys in this 
table are significant. Metals grouped together have no strong ten- 
dency to produce galvanic corrosion on each other, and may be 
used in contact with comparative safety. Coupling of two metals 
from different groups results in galvanic or accelerated corrosion 
of the one higher on the list. The farther apart the metals appear in 
the tabulation, the more pronounced will be the galvanic effect and 
the greater is the current generated. 

Chromium-iron and chromium-nickel-iron alloys may change 
positions as indicated, depending on the oxidizing power and acidity 
of the corroding medium, or on the presence of activating ions, such 
as halides. The position occupied by the stainless steels may there- 


fore be anywhere between the extremes shown in the table. 


GALVANIC SERIES of METALS and ALLOYS 


CORRODED END 


PROTECTED END 


(anodic, or least noble) 


(cathodic, or most noble) 


Magnesium 

Magnesium alloys 

linc 

Aluminum 25 

Cadmium 

Aluminum 175T 

Steel or iron 

Cast iron 

Chromium-iron (active) 
18/8 Cr-Ni iron (active) 
18/11/2 Cr-Ni-Mo iron (active) 
Hastelloy C 

Lead-tin solders 


Lead 
Tin 


Nickel (active) 
Inconel (active) 
Hastelloy A 
Hastelloy B 

Brasses 

Copper 

Bronzes 
Copper-nickel alloys 
Monel 


Silver solder 


Nickel (passive) 

Inconel (passive) 

Chromium-iron (passive) 

18/8 Cr-Ni iron (passive) 
18/11/2 Cr-Ni-Mo iron (passive) 
Silver 

Graphite 

Gold 

Platinum 
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Fig. 1—One of the new 


by Ryan 


automatic atomic hydrogen welding machines designed and built 
feronautical Company to step up production rates and improve welded joints. 


Causes and Prevention 


Of Defects in Welding 


Common 


welding. and spot welding are described. 


defects 


Spot W elding Supervisor, Ryan 


encountered 


FREDERICK S. DEVER 


in arc 


feronautical Company 


welding. gas welding, atomic hydrogen 


Proper techniques and procedures to 


insure good welds are suggested to show that defective welding can be prevented. 


HE CAUSES of defects in. weld- 
ing are usually preventable faults 


in technique or 


reason 


welded 


procedure. 


fabrication 


Foi 
should 


be rejected on the drafting board 


more 


than any other 


fabrication 


thod when done by competent fabri- 


tors, experienced or high-grade work 


Ryan Aeronautical Company has 


ssified 


the defects that 


are most 


ly to occur in welding and indicated 


v they 


ted. 


emen 


rs find 


ODU( 


be 


can 


identified 


and pre- 


While this knowledge is most 
iable to welders, welding department 


and inspectors, 


that familiarity 
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design 


engi- 


with these 
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assurance 
de 


sired. that satisfactory welded joints can 


production problems 


gives 


when any welded construction is 


be made if proper technique is applied 
Recent developments in welding equip- 
ment also should give greater assuranc 
of satisfactory welded joints. particu 
larly in resistance welding where ele 
tronic or other automatic means of con 
trolling welding heat and timing ar 


It must be recognized in using 


used. 
such equipment, however, that these re- 
finements in machines necessitate op 
erator skill comparable to that required 
fine machine tools. 


The 


lor 


defects encountered in are weld- 


1945 


ing. gas welding, spot welding, and spe 


cial welding methods vary and thei: 
correction involves different procedures 
In arc welding lap. fillet and butt joints, 
defects likely 
caused by poorly fitting the parts to 
lack of 
proper technique and application, oi 


Metalli 


welding defects have been classified in 


the common are to be 


gether, improper tack welding, 


any combination of these. ar 


10 general groups 


l. "Burn through.” usually associ 


ated with lap welding, is defined as 
penetration exceeding 100 percent. This 
i In 18-8 


is sometimes too serious 
stainless steels, however, the oxidation 


not 





Fig. 2—Two-pass arc weld showing poor fusion between the weld and 


parent metal because flux left by first pass was not cleanly removed. 


x 
b C 


Miaka gee | 


Fig. 3—Proper and improper alignment of sections 


for flanged seam type joints before tack welding. 


rs eai and 


Corrosion 
nce of the metal, which is one rea- 
through” as 


several 


son for identifying “burn 


i defect. There may be one ot 
this defect 


\ variation of welding speed 


iuses for 
to com 
pensate for 


fitted arts 


excessive gaps in poorly 
will cause 
heat 


where ` a 


burn-through 
input is excessive in 
large amount of 

is required to fill the gaps 

oint., 

[f voltage and amperage are too high 
the metal thickness being welded, 
the resulting excessive heat will causi 


urn-through. If the rate of travel o: 


welding spee s too slow or errat 
iurn-through mav r« 
which the ele trode 
this 


ontribute in causing 


welder must fuse when completing thi 
weld. 

called a "cold 
weld," is a defect characterized by lack 
of fusion parent metal and 
It is usually small in area. 
Overlaps may 


2. Overlap, often 
between 

weld metal 
be caused by too low 
fast travel 
of electrode, flux on tack welds, exces 
sive scale on parts, flux from electrodes 
“getting ahead” of weld metal deposit, 


voltage or amperage, too 


peculiar flux action caused by incorrect 
angle of electrode, or by large "cold" 
tacks that do not fuse with the finish 
weld 

 Skips or omissions refer to uncom- 
pleted welds at certain points Improper 
positioning of a part to be welded can 
ti defect. 


dust this especially if the 
does not 


welder have 


a complete view 
the weld area are flux 
from tacks. or flux “balling up” during 


veldii T electrode 


Other causes 


rrath speed ot 
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travel, poorly fitted parts, defective spot 
weld tacking, lack of care inside 90. 
deg. corners, or poorly fluxed electrodes, 
which cause a “wild” or unstablbe arc 
Also the welder may be affected by 
sudden disturbing noises, or his helmet 
lens be too dark to give good vision of 
the weld “puddle” while depositing 
metal. 

|. Cracks are not characteristic oí 
the metallic arc when using 
18-8 stabilized electrodes. This defect 
is more likely to occur in high carbon 
steels and alloy steels such as X4130 
and 25-12 stainless, especially if the as 
sembly contains heavy cross-sectional 
fittings or plate, or light tubes. Thermal 
during welding are 
sufficient to cause cracks. 

The commonest of cracking 
in 18-8 stainless are cold 
working of the material, including form 
ing and after 
tremes in light to heavy gage combina 
tions, which cause shrinkage stresses. 
incorrect welding procedure, and shear 
or tension loadings while the weld area 
is at 1.200 to 1,600 deg. F., the “hot 
short" temperature. 

5. An undercut is a defect in which 
the weld metal deposit leaves a notch 
on one or both sides of the weld bead 
and is insufficient to fill the crater i: 
Concentration of stresses in 


process 


stresses set up 


causes 
excessive 


bending welding, ex- 


the joint. 
these notches is, of course, serious 
There are four leading causes of un 
dercuts. Excessive heat from too hig! 
amperage and voltage makes 
metal and weld metal too “fluid,” caus 
ing them to sag under the influence o! 
eravity. If the rate of electrode travel 
is too fast, the weld metal is insufficient 
to fill the crater left by the heat of the 


two conditions should be 


parent 


arc. These 
coordinated to give adequate penetration 
and a well-rounded weld bead. Concen- 
tration of heat on one plate, resulting 
from electrode angle, causes undercut 
Since the weld metal is fluid while being 
deposited, it will flow away from one 
plate if the position of the work per 
mits, and undercut. 

6. Flux pockets and inclusions are 
defects that when the material 
is not clean. as in Fig. 2, and 


cause an 


occult 


when 


improper technique is used. Flux and 


oxides are either included in the weld 
metal or replace weld metal in son 
Designs that have “closed an 
gles” encourage flux pockets but they 
can be largely avoided by proper weld 


areas. 


ing position. Too low welding heat pr: 


becoming fluid 
tl 


flux from 
enough to float on the surface of 
mis-shapen tack 
care 

electrod 


vents the 


weld metal. Large 


may trap flux if insufficient 
taken to When an 


directs the arc ahead of the weld d 


prevent. 


posit flux entrapment is encouraged 


- . 1 
i. Poor starts and endings on we! 


FEBRUARY. 19-45 

















are common. especially on short welds 


9 


| or 2 in. long. Characteristics are 


large deposits at the start and insuffi- 
ient weld metal at the end. This 


defect is the result of carelessness usu- 
illy and can be prevented by correcting 
the heat range, using a voltage control 
starting 
properly 


rheostat for 
weld, 
work. 

8. Excessive weld deposits result from 
several 


and ending the 


and positioning the 


combinations of 
Insufficient heat to fuse 
weld to parent metal, attempts to repair 
i “burned” hole or 


conditions or 
conditions: 


other defects, im- 
proper starting, large mis-shapen tack 
welds, failure to clean material, exces- 
sive weaving of electrode, and skipping 
back to cover an omission. 

9. Shallow 
sufficient weld metal is deposited, do 
not alwavs 


weld deposits, when in- 


produce an undercut but 
leave the weld with insufficient strength 
because the cross-sectional area is too 
small. If the heat range is high the 
rate of electrode travel fast 
enough to prevent excessive penetration, 
leaving Too 
small diameter electrodes acts similarly. 


must be 


insufficient weld metal. 
These two factors must be coordinated. 

10. The use of a standard proved weld 
cannot 


procedure be over-emphasized 


iniform consistent welding is desired. 


Gas Welding Defects 


Ihe major uses of oxy-acetylene 
welding at Ryan Aeronautical Company 
are "gas tacking" and fusion welding 


flanged seam type joints, as shown 


in Fig. 3. Defects that are described 
are based on these applications. A 


mbination of conditions may cause 
Four key points of welding are 


uniformity in height of weld, width of 


detects. 


Fig, 
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weld, speed, and amount of filler rod. 
Gas welding defects are classified into 
10 general groups. 

l. Inconsistency, a defect character- 
ized by a varied height and width of 
weld, usually results from poorly fitted 
parts, as in Fig. 3, incorrect rate of 
welding, unevenly trimmed flanges, im- 
properly positioned parts, part contour 
not property aligned, and poorly tacked 
parts. 

2. Excessive penetration is usually 
caused by too high a flange or addition 
of filler rod to a flange of proper height. 
Excessive heat input requiring filler 
rod to bring weld height to proper level 


also contributes to this defect. Too 
slow welding speed, excessive weld 


width, and striving to produce a “flat” 
bead on the weld surface are also causes. 

3. Insufficient penetration, charac- 
terized by little or no reinforcing bead 
on the under side of the weld, is usually 
caused by low heat input, too great 
weld height, too fast weld speed, im- 
properly applied flux, torch at too low 
an angle or improper weld motion, and 
dirty scaly metal. 

4. Undercuts are caused by too high 
heat input, too slow welding speed, in- 
sufficient flange or filler rod, too wide 
weld, and poor welding technique. This 
defect 
since they are caused by the same condi- 


parallels excessive penetration 
tions. 

5. Porosity, illustrated in Fig. l. 
makes a weld weak and brittle. 
18-8 steels, particularly those stabilized 
by titanium, are susceptible. A smaller 
flame and tip and slower rate of travel 
are advantageous. 


Some 


Excessive puddling 
Mild steels are usu- 
ally free from this defect. 


induces porosity. 


6. Cracks may be caused by stresses 


set up by welding, as in Fig. 5, or by 





1! (Left) —Blow holes were caused by errors in timing this oxy-acetylene welded seam. 
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cold work and forming aíter welding. 
Since oxy-acetylene affects a larger area 
than arc or atomic hydrogen welding 
because it is a slower welding method. 
thermal stresses are greater. Parts held 
rigid by jigs and fixtures are more likely 
to crack upon cooling. Post-heating in 
the area surrounding tack welds pre- 
vents cracking. Stabilized 18-8 steels 
are not as prone to crack as high alloy 
steels of the X4130 and 4140 groups. 
Insistence that parts be correctly and 
accurately fitted before welding will 
reduce the amount of cold working re- 
quired, thus decreasing the number of 
cracks produced. 

7. Inclusions are not as common in 
oxy-acetylene welding as in arc welding. 
Dirty, scaly parts, the presence of ex- 
cessive oxygen in the flame and an oxy- 
dized weld rod, fluxed welding rod, and 
flux leaking into poorly fitted parts all 
produce this defect. 

8. Excessive weld width results only 
from poor welding technique and poorly 
fitted parts. 

9. Poor starts and endings are usu- 
ally characterized by the burning away 
of parent metal on endings and large 
blobs of weld metal at the start and are 
usually the result of inexperience or 
use of incorrect weld procedure. 

10. “Mushroom” penetration, 
weld metal fails to bond at the edges, 
is not too common. The usual cause is 
an unsuitable welding flux. 


where 


Atomic Hydrogen Welding 
Defects 


In general, atomic hydrogen welds 
have the same defects as oxy-acetylene 
welds, and for the same reasons. Since 
heat concentration is greater, the opera- 
tor must pay closer attention and some 





Fig. 5 (Right)—Crack in 


weld metal deposited by gas welding was caused by improper flame adjustment, which deposited carbon in the weld. 
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Fig. 6—Spot welds are poorly placed in this stainless steel piece because of in- 


sufficient edge distance. 


faults in technique are more noticeable 
in this process. The rate of welding is 
faster than gas welding and errors can 
taster. 

In addition to the 


noted in gas welding, a defect known 


oOccul 
normal defects 


as "worm holing" may occur. This is 
caused by trapping of gases in the weld 
metal and can be prevented by reducing 


heat input and a slow rate of welding. 


Spot Welding Defects 


Defects are allowed by 


welding specifications but are limited 


most spot 
to 5 percent for structural and 10 per- 


cent for non-structural spot welds. 
Since not all defects can be found by 
visual inspection, other means are em- 
ployed. Four general groups of causes 
are: improper spot welder set-up, im- 
proper surface preparation, poorly fitted 
parts, and operator carelessness. De- 
fects are of 16 types. 

l. Excessive indentation indicates too 
small electrode diameter or tip radius, 
excessive pressure or heat, or a combina- 
tion of these factors with poorly cleaned 
surfaces and poorly fitted parts. 

2. Irregular shaped spots indicate im- 
proper alignment and contour of tips, 
unsatisfactory surface 
fitted 


» Cracked or "burnt" spots indicate 


preparation, or 


poorly parts. 


current dwell, exces- 
poorly 


excessive heat or 
sive cleaned 


unsuitable electrode diameter or 


penetration, sur- 


laces, 
tip radius, excessive surface resistance 


caused by other than surface prepara- 


tion, poorly fitted parts, internal or ex- 
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This member has far less than required strength. 


ternal splash, which are defined in 6 and 
7, or incorrect pressure. 

|. Spotwelds too close to edge. as in 
Fig. 6. may result from lack of sufficient 
edge distance or operator carelessness. 
5. Low shear strength, barring defec- 
tive results from insufficient 
weld area. This indi- 
cates either low penetration (less than 
20 percent of sheet thickness) or merely 
too small diameter weld, which can be 
corrected by adjustment of machine 


In rare instances insufficient 


welds. 


cross-sectional 


variables. 
pressure may be the cause. Inconsistent 
shear strength creates a condition where 
weakening and failure of weaker spot 
welds throw overloads on adjacent spot 
welds, thus causing progressive failures. 

6. Surface or external splash is dis- 
placed or extruded parent metal. which 
weakens the spot weld. A number of 
conditions or combinations of incorrect 
conditions overheating, 
makes the metal plastic through its 
entire thickness. 


cause which 


7. Internal splash occurs at the bond 
as a result of a number of preventable 
and that 
the normal retention of weld metal in 
the area to be bonded. 


incorrect conditions prevent 


8. Excessive penetration (more than 
80 percent of sheet thickness) weakens 
joints because of the lack of wrought 
material to carry the stresses across and 
around the cast area of the spot weld. 
Rapid failire under vibration and fa- 
tigue in tension loading are probable. 
Extreme stress concentration is caused 
around a weld spot with excessive pene- 


tration. Excessive heat or weld time are 
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the usual causes. Localization of heat by 
too small electrode tip may be the cause. 

9, Excessive sheet separation is usu- 
ally encountered in poorly fitted. parts. 
The spot weld becomes a column join- 
ing the sheets. This type of spot is not 
acceptable. Correctly fitted. assemblies 
eliminate this defect. 

10. Insufficient 
cated by too low shear strength. 


indi- 


Spot 


penetration is 


welds of correct diameter and shay: 
usually have enough shear strength i! 
penetration exceeds 20 percent of sheet 
thickness. heat range o! 
weld time or both is the solution. 

11. Internal either 
or perpendicular to the sheet. may be 


Increase in 


cracks, parallel 
caused by too large electrode diameter 
which produces a large cast structur: 
and causes strains on cooling. Too 
short a hold time may release stresses 
before the plastic metal is strong enoug 
to resist them. 

12. Porosity is usually found near thi 
center of the cast area of the spot weld 
and is indicative of poor welding tech 
nique. It can be corrected by prope: 
surface preparation, machine settings 
pressure, heat range and weld time. 


13. Weld 


with poor surface preparation or lack 


inclusions are associated 
of cleanliness. 

14. Surface inclusions are also asso 
ciated with poor surface preparation 
and dirty, misaligned and overheated 
electrodes. Excessive pressure may als: 
contribute to this defect. 

15. Incorrect spacing must be guarded 
against. The 
should be designed to give certain joint 


pattern of spot welds 


efficiencies. If this pattern spacing is 


not maintained. joint strength is re 


duced. Care in maintaining propel 


spacing, as given by design. cannot bi 
over-emphasized. 

16. Poor fit of parts results in spot 
welds being left in tension, thus ha 
ing from 0 to 25 percent of required 
shear strength. Good design for spot 
Poor 


fits may also cause excessive sheet sep 


welds prohibits tension loading. 


aration, internal splash, excessive inden- 
tation, distortion of the 
unit, inconsistent 


complet d 
welds, and 


poor ap 
pearance. 

Familiarity with welding defects and 
their causes can be used to advantag: 
on the drafting board where parts can 
be designed to minimize some of th 
factors that are likely to cause ditheulty 
Designers can indicate by 
dimensioning or notes the various 


in welding. 


quirements respecting welding quality 
cleaning of surfaces, use of jigs or fx 
tures, penetration limits, spacing of spo! 
other conditions. Welding 
techniques have been improved rapidly 
for war production and the widely i 
creased knewledge will insure expanded 
usefulness for welding. 


welds, or 
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Press Forming Possibilities 


Of Heavy Sheet and Plate 


Design possibilities in stamping, forming and drawing heavy metal sheet and plate 


in presses are discussed. 


Cold work in thicknesses up to ? 


|: in. and hot work 


up to 3!5 in. are illustrated in various sizes and shapes of heavy wall parts. 


~ XPERIENCE gained during the 


war in the production of parts 


stamped, formed, or drawn cold 


it of heavy sheet and plate up to 54 


n 


thick. 


indicate the 


possibility ol 


nany further applications for this type 


f fabrication. 


Millions 


ot 


shell cases 


ive been made from steel disks about 


i 


n thi 


'k. Mortar shel 


ls as large as 


60 mm. have been drawn cold from 4!5 


diameter 


blanks 


0.670 


thick. 


In. 


Further progress has been made in the 


essing of heavy complicated shapes 


ict 


| às I 


ear axle housir 


trucks and buses. 


heen 


made in the n 


igs lor motor 


Advances have 


ianutacture ol 


rge and still heavier gage hot press- 


gs, such as ellipsoidal heads for cylin- 


rical pressure vessels, mainly in greater 


rfection of methods and wider 


shapes. 


Preferred steels 


he 


for 


range 


‘avy press Op- 


itions are the same as those for light 


k. nan 


iely low carbon 


0.08 to 0.12 


cent. Steel with 0.20 percent or more 


Is 


on 


dificult to 


torm. 


the carbon 


eming to cause more breaking because 


greater hardness and brittleness. 


10 carbon. 


Phe 


er limit for cold forming is about 


Cold rolled 


steel is better 


where smooth finishes are required. and 


painting or other reasons. 


However. 


innealing is required between forming 


erations, the finish would be impaired 


that 


t 


d sti 


little 


would be 


ip steel has b 


Cold 


drawing 


gained. 
etter 


acteristics, stands more drawing op- 


tions and has a closer gage accuracy 


is not generally available in thick- 


ses gre 


ater than in. 


Greater thick- 


ses do not have the surface quality 


hinner 


vh-strength steels can be 


gages. 


used but 


have some limitations that might 


tributed to their lower elongation. 


rous bending radii must be allowed 


lese 


steels. 


Stainless 


steels are. in 


rather expensive in heavy ma- 


| and therefore not used unless re- 


ed Tor 
18-8 

rope 

th 


heat or corros 
stainless 
rties. A much 


c blank can 


than 


be 


with ordii 


has excellent 


ion resistance. 
draw- 
greater reduc- 
secured with 


vary steel but 


irk hardens faster than low carbon 


tel 
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steel. Stainless clad steels have been 
formed and drawn to some extent in 
the heavy weights and their drawing 


qualities have been found to be approxi- 
mately those of the base metal. 

Other metals have also been employed 
for heavy work. Aluminum is usually 
satisfactory. The harder alloys are more 
dificult to work but a bowl of 10 in. 
depth and 8% in. dia. has been made 
of 52S in 5 in. stock, which was reduced 
to in. Propeller domes 115. in. in 
dia. and 1394 in. deep have been drawn 
0.45-in. stock of 615 


Little has been done with heavy mag- 


trom aluminum. 


nesium. Drawing of propeller domes 
duplicating those of aluminum, from ^ 
in. magnesium is recent interesting de- 


velopment. 


Brass is an excellent drawing ma- 
terial, and is particularly good when 
ironing operations are required. In 


cartridge case production, a disk of 
brass l5 in. thick is drawn in four op- 
to a thickness of 0.04 the 


erations at 


open end. 
Copper is a good drawing material 
but is seldom used in the heavy plate 


thicknesses 


Press Operations 


Blanking operations in heavy mate- 
rials are limited in size and thickness 
by the size of presses available. lf re- 


quirements are beyond press capacity. 
blanks can usually be sheared or flame 
Material 34 i 
thick is about as heavy as practical for 


to *& in. 


cut to shape. 


blanking in the usual press equipment. 


Drawing operations in lew carbon 


steel can produce shapes ranging from 


round to rectangular cross-section. 
Stock !4 in. thick and 60 in. in dia- 
meter can be drawn easilv to a flange 
drum 6 in. deep. or the shell could have 
been made much smaller in diameter 
and deeper if desired. Rectangular 


shapes are more difficult and are more 
to blank 


size and depth of draw, but are feasible 


limited by press capacity as 


Deepest draws require hvdraulic 
The problem of bulging and 
buckling in the flat sides must be taken 


Wrinkling and dis- 


presses, 


into consideration. 


1945 


tortion are not as important or trouble 


some in heavy gage. which simplifies 
designing problems for any shape. 

While the drawing of stainless steel 
requires about twice the power used in 
drawing low carbon steel. it is possible 
to give a more severe draw in the first 
operation. 

Commercially pure aluminum and 3S 


draw readily and do not work harden as 


fast as steel. Several drawing opera- 
tions can be made without annealing. 
Tool upkeep Is generally lower but 
dies must have a fine finish for best 
results. Several of the higher strength 


aluminum alloys are also used in mak- 
ing strong light-weight stampings. 

Big reductions can be made in draw- 
ing operations on brass, and tool up- 
keep is low. It work hardens, however. 
and requires annealing. 

In general a round blank can be 
drawn in one operation to a cup ap- 
proximately 50 percent the diameter 
of the original blank. If additional oper- 
ations are to be performed, the first 
should to 40 to 
15 percent. Depths of cups or tubes can 


reduction be limited 
be drawn to six to eight times diameter. 
Beyond this point, stampings are com- 
peting with seamless tubing with ends 
closed by spinning, welding or brazing. 

Forming operations in heavy mate- 


rial is limited largely by allowable 
radii. Soft steels, low alloy aluminum 


and brass form easiest and have fewer 


limitations in shape. Commercial low 
alloy steels have more limitations, re- 
quiring more power to form and larger 
forming radii. If sharp radii are re- 
quired, hot operations and heat-treat- 
ment are to full 


necessary develop 


strength. 
Design Features 


Radii are one of the most important 


considerations in designing parts for 
drawing operations and somewhat less 
important in forming operations. Sharp 
radii can always be secured if essen- 
tial bv additional operations but at in- 
creased expense. For simple bending 
operations the inside radius should be 
at least the thickness of the stock. On 
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Surface inside dot 
and dash lines must 
be flat - 


Worcester Pressed Steel Company 
Extremely close dimensional tolerances are 
practical possibilities in pressing and draw- 
ing heavy stock for gear blanks, sleeve bear- 
ings, and similar parts. Blank for this part 
is low carbon steel !5 in. thick, 6!4 in. in 


dia, Tolerances of + 0.001 in. are held on 


both inside and outside diameters of the 
barrel, which will be given a high polish 


finish. Cost was reduced to less than ?4 that 
of machined tubing although several press 


Bossert Company 
A rectangular deep drawn part, such as this cover for a large gas meter 
in X4 in. hot-rolled steel, is an excellent indication of cold drawing 


possibilities in heavy sheet steel. Plus or minus 1/32 in. tolerances 


are held on most of the dimensions of this cover. 


operations were required. 


Acklin Stamping Company and Bossert Company 
(Left) These tappets for a 200-hp. marine 
engine are simple in design but the prac- 
tically square corner at the bottom of the 
cup required ingenuity. This is achieved by 
lathe trimming the open end and then pack- 
ing the metal back by striking the open end 
lg-in. walls, thus caus- 
Cost of 6 
savings. 


while confining the 
ing metal flow into the corner. 
cents per piece produced large 
(Right) One-pound fuze case drawn from 
a 2% Ib. blank of !4 


formerly machined from a 6% lb. piece of 


in. sheet steel was 

All holes on these railroad car parts fabricated by Parish Pressed 
Steel Company, are punched at once on a press in the flat before 
the forming operation. The 93% in. spring plank for a hopper car 
is made of 7/16 in. stock. The 9 ft. hood sheet is formed to a depth 
of 15 in. and width of 13 in. in one operation. 


bar stock, Severe working made three an- 


neals necessary between drawing operations. 
Several machine operations were required to 
finish this case. 


to in. stock sharp corners such ised in drawing operations than in sim- In the drawing of conventional shells. 


radius, can be obtained if us- if the radius at the bottom of the 


as 6 in 


ple bending or forming operations. For 


she lls, the 


1 


l4 to Lg the depth ol 


is five times the thickness of 
material it is possible to maintai! 
thickness of wall and bott 
material will not be stretche 
Brake drums ® in. thick have 
with 14 in. radii at the | 


ing low carbon steel, commercially pure rectangular vertical corner draw 


radii should be 


the shell 


aluminum or aluminum. but not in 


the harder and higher strength low allow uniform 


In these 


Good practice for the radius 
and the 
badly. 


been made 


steels the radii should be as at the bottom of the drawn shell is at 
least two to three times the thickness 


larly in heavier gage materia of the stock. 


much as four times thickness, particu- 


Subsequent operations 


Somewhat radii should be 


greater 
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are often feasible to sharpen corners. 
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Lukena Steel Company 
Most press forming is done cold but plate 
more than 13/16 in. thick more easily 
worked hot. Steel plate as thick as 31% in. 
has been pressed by Lukens Steel Company. 


This 4,300-lb. section is 2234 in. deep. 


Radii of curvature are 7'». 17 and 26 inches. 


is 


Lukens St ! Company 


This 2.000-lb., 64V5-in. dia. brake drum for 


oil well equipment is pressed in l-in. 


steel plate to a depth of 11%% in. 
with 


overall, 
34-in. (t) inside corner radius. 


lf 


etter 


sharp radii are required it than 


for the material if it be will | 


given 
her draw. Radii can be sharpened 
is ‘made 


If the radius 


in the first operation the bott 


ving mete! 


be pushed out 
piercing holes experience indicates 


the diameter should not be less 
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J)e EXCESSIVE 
W hile 


ss than one times thickness by re be pun 


[LOICI 


indersize 


Oil hole requires 
§ operatiors 


Section A-A 
Weld 


ground . 
flush e 4;$ 


ar ED 


E d 
J.822 *g4 


Section B-B 





Ring must fit housing \ 
with clearance 0.01/0-in. feeler- 


t Company 
Pressed rear axle housings for trucks continue to be produced in large 
numbers for welded assembly. Housings are made of 7/16-in. by 14% 


by 90 in, strip in 0.18 to 0.23 carbon hot-rolled steel with only two 
Jorming operations. Bull ring is 7/32-in. plate rolled to circular shape. 


pe el 
— ——— 


Lk dem — — 
cte Ab el 


" ty 


Lukena Steel Company 
Flanges of these boiler combustion chamber heads are hot pressed in 


13. 16-in. steel plate thus requiring less pressure than cold work. 


stock thickness. otherwise ther: shaving or reaming. required 


Dbreakage oi punches Di signers can do much t ease tne 


holes of smaller diameter cai 
hed 


1. the cost Is incr 


stampers problems when 
Dia sul 
an De neid t DY 


in ne 


onsidering 
Stitution ol 


econsidering 


stampings tol 


castings, 


: ; 
olerance í the design 


in. stock functional requirements 


smooth clos sional limitations rathe: 


nish and 


inces aré punched shgħtiy a duplication of the cast 


and finished by broaching, larly where the casting is complicat 





(Right) Possibilities of design and produc- 
tion of complex shapes in drawn shells are „Area between lines flat. 


shown by this housing of hot-rolled 0.125-in. " v. Coined concenfric . , 
depressions 
round 3 


steel, Notable complications are the reduced a 

and eccentric bottom, which must have the 

same wall thickness throughout, and the 

diametral tolerances of 6.516 to 6.519 in. 

for a press fit into the case. 
Diameter he 
between 65/¢ 


and 6.5/9 


/ 
spherical | | 





Me — — — — — — 


— — — YG 
í 
É 


Section A-A 


— 


——R 


j — 


Section B-B Section C-C 


Thousands of aluminum propeller domes, 
such as this one shown after the third press 
operation, have been pressed in !5 in. 61-S 
stock. Worcester Pressed Steel Company is 
now able to draw the same domes in \% in. 
magnesium alloy at elevated temperature. 
Two ring-type gas burners surround the 
work, which is done on the same machines 


(158 alu minu m domes. 


3.500"t0010"die trim 
dia 


(Right) Flanged cup drawn from a 11/32-in. 
hot-rolled 1020 SAE steel blank 6 5/16 in. 
in diameter requires five anneals between 
severe drawing and reducing operations. 
Sharp fillets inside and under the flange are 


the most dificult details in production. 


different thicknesses of section terial They can often be used for held on diameters and generally 
bosses, Costs mount rapidly if smaller stampings. such as nuts, thickness of shells. Still greater 
bosses, stiffeners, and other de washers, special angular parts, and the curacy can be produced by coining 
tails have to be welded on the part and. like sizing operations, 
when sharp corners are required. Even Desirable dimensional tolerance fon Since stamping operations have nev’ 


such considerations as utilization of cut- fairly large stampings in heavy stock been standardized or classified, t! 


ont 


its should be kept in mind for econ is a in. on drawn diameters. At production is still more of an art t 


0 prod ction in heavy gage ma added cost. however. 270.0005 in. can bi a science and dependent upon the sh 
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á 
Section A-A 
i 








(Above) Case drawn from cold rolled strip 
18-8 stainless steel of 0.109 in. thick. The 
bulge in the side is the feature of this part. 





* . . Y 3” 
(Right) Machine side frame stamped in Ley 
— 


t 
3 16 in. hot-rolled sheet steel shows the com- $ 


Section A-A 


plex forms that can be pressed into heavy P R . 
- | aia. f /af 
le " 


"D 


(2 ^ 


gage material. Radii of 13 t and 24 t are á 

| a — — ô P 

produced on the flange of the drawn neck 2 s. d'a t — — — 
1p 


t 
f 


— 
ES 
rf 
* 


and in section DD. | Section B-B Section C-C e Section D-D | 
— ———aáá———a————óÓ—HáÁ—n——————s GS —n—) 
Bossert 


23 "d e tri Fr? 
Arm 
64 
245" dia 
must be flat 


a 


Boss Con 





Drum head of ‘4 in. hot-rolled 0.20 to 0.30 carbon steel. Close dimensional tolerances are required on 


outside diameter and on flatness on the bottom, Various radii of 1t or more show good design practice. 


ngineering specialists and press adapting stampings to equipment in 
Many design problems in stamp- general can be obtained only by cooper- Acknowledgements are accorded to 
production are worked out in the ation with stamping specialists, perhaps Pressed Metal Institute, The Bossert 
Since specialists in stamping de- with two or more firms because of pos- Company, Inc., Lukens Steel Company, 
is must often work with the shop sible differences in skills, specializations Worcester Pressed Steel Company, Par- 
leveloping economical designs it and available press equipment. These ish Pressed Steel Company, and Acklin 
be obvious that when stampings examples of press formed and drawn Stamping Company. 
be purchased best results in parts show new application possibilities 
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AUTOMATIC STOP MECHANISMS 


This group of stop mechanisms is a continuation of those illustrated in the September, 1944 
issue, pages 612 and 613 and includes further types and applications to machines in different 
fields. Such devices, which prevent automatic machines from damaging themselves or the work 
passing through them, make use of mechanical, electrical, hydraulic and pneumatic principles. 
Typical mechanisms illustrated prevent excess speed, misweaving, jamming of toggle press and 
food canning machines, operation of printing press when the paper web breaks, improper 


feeding of wrapping paper, and uncoordinated operation of a glass making machine. 





ircutt opened here 
by movement Rack moves 
of plunger in fixed slide- 


Detector closes 
contact when 


-Electromagnetic sock! ng piston 


i 
Solenoid operates 


stop handle by k 
lever system T, ren - Flexible wiring 


“Adjustable pivot for 
ength of feed 


~ 


steam cooker - 
ripping arm 


by can standin 
L4 


ng machine 


us releasing “Photoelectric switch prevents energizati 
of electromagnetic locking piston and 
d a e^ feeding of paper if paper is not proper/y 
— ^ S | — 9 " p — — Ame naf 
Cul i | ocated and if mercury switch has 
V — been frip 4 nl » 
CUES LLL Deen fr/ppeod by package 





n 
r Faccage 





releases Clut&h 
shift lever 
released 


be/t ariven by 
main A-C motor 


Mercury switch Square Shaft rotates when 
paper breaks, and opens 
— mercury switch thus stopping 
Switch supporting j printing press 
4 " ` 
| cared by ub and, ee ae 


) 


Detector 
Stationary segment 


V 
* Manual 
switch 
Support 


K- Web 
A svpporfing 
\, shaft 
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PROTECT MACHINES AND WORK 


Clonfr — 
E ec r e C PTAC rs vose 


when roll is predeter- 
mined Size thus ener- 
gizing solenoid and 
stopping machine 











Lever operated 
“contacts closed 
when cross-head 
is raised, open 
when cross-head 
/s down 














- -Ad ustab/e terminal 















Plunger operated 
switch closed when 
pad is depressed 






a -m oa Solenoid opens 
line switch if 
pad is held 
olepressed by 
sticking part 
that is not 
ejected 











Cylindrical 
contact plate. 



























AJ 
a 
- 


Y! 

- 
TNI 

DTP 


One of many 

drop wires that 
Light lose solenoid 
source ircult when 

thread breaks 





— * 


Yarn 
| 


Solenoid. Stop | Contact ring 
| / lever 


Yarn roll size control contact =< 









"Wire ring B 
-Targets suspended by 
threads drop and 


RSS SS ee eee 


-Dro 
/ intercept bearn, which d 
Lolo*fed' fube causes machine fo Wiring Diagram 
or coll stop if any thread 
spring breaks 


am opens valve just before indexing mo/d carrier 
There will be no air pressure in line unless pressing 
plunger has not raised and closed safety va/ve 





.-Pointer shaped shutfer moves 
to intercept light beams through 
slots in double wall separating 
lamp and light sensitive cell, 

which opens power switch 


Flat spring pivots 
detector 


-x 


/ tHionary| 
pporf* „l 
rackef^ ^— --— 







x “Pneumatic cylinder releases 

drive shaft clutch and applies 

^ j \Grir mold carrier brake only if 

Er cam- operafed valve and safety 
valve are open simultaneously 
















Pres sing 
plunger } 





butter lever is released 
y detector arm Motd 


corrier----- 
FIG.8 
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ABSTRACTS of TECHNICAL PAPERS 


STANDARDS * READER LETTERS * MEETINGS 


the of 
Further conclusions were that abrupt 
in 


requirements ship servici 





Welded Plate Joints 


From “A Study of Tensile Properties of Heavy Longitudinally Welded 
Plate Specimens Simulating Deck and Shell Joints” by Leon Bibber, 
Carnegie-Illinois Steel Corporation. Presented Noy. 7, 1944, at the annual 
meeting of the Society of Naval Architects and Marine Engineers. 


changes section in a structure 
under stati 
loading because of stress concentratioi 


and inefficient use of part of the metal 


al 


points of weakness even 


Stress relief annealing considerably ii 
for failures in welded ships. 


ited 


inusual specimens simulating ship 


stitute sharp notches from which fail- 
ure Small holes in a 
slightly reduced tensile 
strength of the welded structure, and 


creased elongation of both base metal 


investigations of large may start. blow and welded joint test specimens. Joints 


DV 


that were subjected to transverse resid 
had 


considerably 


weld only 


tions appears to be notches ac- ual tension less overall 


iv differential 


strengt! 
thar 


residu l 


elongation 
to 


although elongation was reduced more, and less 
faults 


because these properties still exceeded 


temperature 


«[resses that are more severe neither were considered serious those subjected primarilv 


Apparently also. longitudinal stresses. 


“the to 


Adii) stresses, 


observed. clue the 


cracking i 


idequate elongation of large 


n ships does not 


tructures. per 


se 


Cooling of Worm Gears 


welded ship plate specimens 
loads equal to the full 
steel underwent 
almost equal to that of the 
tal Cracks 
ime apparent 


10 


can 


Acker, The 
Semi-Annual 
Manufac- 


From “Worm Gear Contact Temperature” by George H. 
Cleveland Worm & Gear Company. Presented at the 27th 
Meeting. Oct. 30 and Nov. 1, 1944, of the American 


turers Association. 


ind 


It 


Gear 


in weld metal 


only when The load carrying capacity of worm temperature attained at contact point 


exceeded is beam All of these factors were investigate 


the 


percent. which gearing not determined by 


he 


Toughness of Union 


reater than utilized in strength of or surface stresses in by means of special worm and gea 


nstruction gear teeth. 


metal and the heat 


past 


metal 


was 


notch-bar it 


affected 
indicated 
test 


noact 


The temperature developed 
by friction at the contact points between 
a worm and its gear is the controlling 
lactor. 


mountings designed to fit into a con 
speed Th: 
shafts through-hardened 
S.A.E. 1150 steel and the gear material 


venient reduce! housing. 


worm were 


\ disproportionate amount of 
the total heat of friction is generated 


rolled 


induc 


equal to that of 
likely to 


Howeve I 


the conventional 


copper-tin-nickel 


was copper-tin or 


The 


served as 


more at the contacting high spots where the bronze. worm 


of cracks. welds cooling effect of the lubricant is mini and gear materials also 


The performance ol the lubri- thermo-couple elements, developing l 
film 
heats of the 
and their respective thermal conductivi- 


ties to the 


tain flaws that create notches mized, 


re sidual stresses 
o1 


are present cating as a coolant. the specific thermo-electric potential of two mill 


Cmnity 


materials 


the worm and 


he 


the weld “og geal volts over a temperature gradient 


t60 deg. p 
junction. 


Scale 


condition which may aug above a 66 deg. F. cold 


ilist | 


DN stresses 


bv at also contribute ultimate 
variation during 
also’ indicated that 


little likely to 


specimen 


temperature readings as low as 0.01 mil 
| 


ot p! 


The temperatur 


ol Tests 


welds 


volts about 


gave an accuracy 


deg. F. 


were a weighted average of all insta: 


Wert more 


or minus 4 


Iracture of i test in 


nsion than the machine weld Chis selection of abstracts of tech- e.m.f. values at 


ot 
worm threads and gear teeth. 


toneous contact 


rsi conclusion 
that 


drawn from 


betw: 


Nun 


given in the pape! 


re numerous points contact 


nical papers presented at recent 


( rf 


opens a new reader service. These 


good strength and 
l obta ned 
welded of 

nd the flat plat 

\ square 


practically 


«Is T 


meetings technical | societies 


longi 
both the 
types it 
of 
produc d 


in he in ous curves are 


joints I present the results of the tests. 
abstracts give news coverage on Tests on a three-thread worm mes 


with a 29-tooth 


distance showed that. after 


ty pi frac and useful information from pa- gear on a 5.5-in. cel 


always pers in the field of Propuct EN- running 


joints were pulled longi- — GINEERING. 


his dot s not indi ate lac k 


iverage contact temperature rise cal 
plotted as 
of 


and indicate’ where 


‘+ 


a straight line in the ra! 


more complete information on the input loads from 300 in.-lb. to L. 
„lb. A break at 1.0 
-.lb. input load is believed to h 


Deen cause d hy a defle tion oft thi 


cracks in a weld different subjects can be obtained 


mainly þei 


linal in the curve 


aust they i 


PRODUCT ENGINEERING Fepruary, Loto 
















ng in the mounting. which spread the 
tooth contact. Subsequent tests of the 
ame gear ih a different housing showed 
marked drop in average contact tem- 
erature rise when the load was de- 
reased from 1.300 in.-Ib. to 1.000 in.lb. 

M constant load and increasing speed 
bath 
temperature de- 
reased, but varied directly with load. 
(he decrease resulted from better lubri- 
ition and the greater amount of sensi- 
le heat carried 
ints by the oil 


the difference between oil tem- 


erature and contact 


away from 
film. Thus. 


rtain limits the amount of heat energy 


contact 
within 


sorbed by a tooth surface element in 
ie cycle of an engagement is reduced 
at increased speed. 
Tests to 
which contact temperatures are affected 
change in oil bath temperature in- 
licated that the difference 
these two temperatures at a given speed 
That 
s, a certain temperature drop is re 
to transmit 


determine the manner in 


between 
ind load is practically constant. 
juired heat at a 
ite from the contact zone to the hous- 

walls. tests at 


showed 


constant 


Repeated lower 
that the av 


temperatures 


Spt eds, however. 


erage contact were not 


duced as greatly as the oil bath tem- 


ratures, The mass temperature of 





17 deg. F. 


the gears was found to be 


higher than oil bath temperature in 
another series of tests. 


that with constant 


load. increasing the speed of a 50-tooth 


It is significant 


centers in the original 
difference 

and oil 
This was explained 


gear on suo in. 
test 


between 


housing increased the 


contact temperature 
bath temperature. 
by the difference in contact conditions 
prevailing on this 50 to 1 ratio gear set, 
the - dwell of 
tooth 


respondingly lengthened, thereby alter- 


any particular gear 


element in contact being cor- 


ing the lubricating conditions. 
When cooling ai: 


oil reservoir was increased by 


over the 
a fan. the 
difference between contact temperature 


velocity 


and oil temperature was increased 
somewhat and average contact temper- 
iture was reduced. Fan cooling reduced 
the oil mass temperature by 40 percent. 
but the 
temperature rise was appreciably less. 

The author concluded that the tests 


justified higher ratings for worm gear- 


reduction in average contact 


ing at the higher speed range when 
the oil bath is cooled by an air blast. 
although further field experience will 
have to be acquired before standardiz- 
ing such higher ratings. and a rating 
method will have to be developed. 


Permanent Mold Castings 


From “Advantages and Characteristics of Light-Metal 
Presented at the Autumn 
of Automotive Engineers. 


Castings” by L. F. Swoboda. 
nautic Meeting of the Society 
magnesium 


\luminum and 


perma- 
t-mold castings are quality products 
and should be 


superior cast metal structure is desired. 


considered when: (1) 
2) smooth surfaces are desired in the 
as-cast 
weight, 


ed, (4) reasonably large production 


condition, (3) uniform size. 


and section thickness are de- 


quantities are contemplated, or (5) the 
t economical production is desired 


Manv 


as well as medium size 


i high rate of production. 
irre castings, 
tings can be produced economically. 
Mechanical properties of permanent- 
id light substantially 
greater than those of other type cast- 


metals are 


feeding, together 
rapid chill from the metal mold. 
p luce 


Progressive 


dense, fine-grained castings. 
mon foundry defects such as dross. 
pockets, and porosity are minimized. 
‘hile permanent mold castings are 
precision products, their dimen- 
ıl accuracy is between that of sand 
ngs and die castings. Because of 


greater uniformity, permanent 


castings can be machined faster 


cheaper than sand castings. Less 


Propuct 
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Permanent-Mold 
National Aero- 


metal to be also contributes 


to lower machining costs as well as to 


removed 


lower material cost, since less metal is 
required per piece. 

In designing light metal. permanent- 
mold castings one of the chief require- 
ments is allowance for removal of cores 
and removal of the casting itself from 
the mold. A minimum number of cores 
is desirable because their replacement 
in the mold requires handling time that 
slows production Extremely 
thin 


possible. 


speed. 
should be 
Application of the permanent 
has 


long. cores avoided if 


mold been broadened by 


process 
the use of multiple-piece and dry sand 
However. if the “undercut” that 
necessitates multiple-piece cores can be 
eliminated, cost is 


Uniform 


cores, 


reduced. 
sections simplify foundry 
problems and prevent internal strains 
that may cause cracking. In 
light and gradual 
thickening of the thinner section toward 
the junction helps considerably. Mini- 
mum possible section thickness i 
erally 


joining 


heavy sections, a 


s gen- 


about !& in. but depends on 


casting size, pressure requirements. and 
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intricacy. Smoothness of surface is 
sacrificed in attaining de- 
sired thinness. The dangers of cracking 


in thin ribs 


sometimes 
can be minimized by 
making their edges blunt rather than 
“full-round.” fillets at all 
wall intersections also help to prevent 


Generous 


Location of 


should 


shrinking and cracking. 


jig spots and locating points 


be marked on drawings. 


Plasties for Aircraft 


Use of 
Aircraft Construc- 
Russel M. Houghton. 
Wright Field. Presented at the Autumn 
National Aeronautic Meeting of the So- 
ciety of Automotive Engineers. 


A critical 


for stressed parts was presented by the 


and 


“The Development 
Plastic Materials for 
tion” by Major 


From 


j í 1 i 
examination oi plastics 


author. who pointed out that more com- 


plete and accurate mechanical data 


than are now generally available are re- 


quired if plastics are to be considered 


for stressed parts. Thus. plastics sel 
dom show a fixed yield point. they 
creep at room temperature. and they 


fail to obey Hooke's law precisely. Most 
under certain 
Molded 


are often of such shape that uniform 


test data are valid only 


conditions, he warned. parts 


1 


density and strength can rarely be guar- 
anteed. 

In many applications the effects of 
high humidities and temperature range 
Plastics that are but 
slightly affected by high humidity are 
polyethylene and polystyrene. All or- 
based on 


limit design. 


ganic insulating materials 
carbon are limited greatly by thermal 
instability. 
be greatly improved by the replacement 
of carbon by silicon. 
Development of “double-skin™ 
struction was predicted in the next few 
it makes the most efh- 
cient use of the material in bending 
and 


This property was said to 


con- 


years because 


* ul 
shear, as compared with sheet- 
stringer construction. It also eliminates 


a large number of separate parts 


New Hardenability Test 


From “A Hardenability Test for Low 
Carbon and Shallow Hardening Steels” 
by 0. W. McMullan, Bower Roller Bear- 
ing Company. Presented Oct. 16. annual 
convention, American Society for Metals. 


The 


ability test was found inadequate by the 


standard end quench harden- 
ďuthor for low carbon and shallow hard- 


ening steels. He described a test in 
which one face of a tapered or wedge- 
shaped specimen is jet quenched and 
hardness measured along the other face 


of the wedge. By taking readings on a 
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face oblique to the quenched face, 


rather than on one perpendicular to it, 
as in the standard end quench method, 
the hardened zones are widened, thus 
permitting more readings and less error 
from inaccuracy of spacing. No cutting 
after hardening is necessary. Consistent 
results have been obtained on several 
types of steel. 

Che wedge test specimen is an answer 
criticism of the standard end 
quench specimen, namely that only the 
portion of the tested. 
Wedge specimens check the cross-sec- 
tions and should show any undue segre- 


one 


outside bar is 


gation if readings are properly located. 
However, there is not yet sufficient data 
obtained by this method to justify adop- 
tion of the method as a production test. 

Wedges of two designs have been 
used: Those formed by cutting off the 
end of a l-in. round bar at 45 deg. and 
those cut from a square or rectangular 
bar to form an angle of 26.5 deg. In 
order to use the available standard 
Jominy equipment for quenching, speci- 
mens were attached to a small rod on 
the collar end of shortened Jominy bars. 
The jet orifice was changed from round 
to slot opening. 


Welded Machinery 


From “Trends in the Use of Welded Machinery Parts” by Edward J. 


Charlton, Lukenweld 


Incorporated. 


29 at the annual 


Presented Nov. 


meeting of the American Society of Mechanical Engineers. 


Summarizing reasons for trends in 


utilizing welded construction, the 
named comparative first cost, 


predictability of service, strength char- 


author 


greater rigidity, weight re- 
wearability, operating effi. 
ciency, and natural adaptability as the 


icteristics, 


luction, 


principal influencing factors. 
Welding 
} 


pe in need ot development. 


said to 
The author 
important 
work can be done by a coordinating 


igency in compiling and correlating 


specifications were 


concluded that valuable and 


design criteria, since a sound founda- 
tion of much experience and basic in- 
with 
His conviction 


records exists. 
was that “ 
cial designer literally has no guiding 
standards with the exception of nomen- 


clature." 


formation service 


the commer- 


that 
welded machinery parts can be designed 


However. experience proves 
to withstand unusual and indeterminate 
stresses and that a welded joint can be 
so designed and executed that it need 
Otherwise 
i fracture should follow the weld when 
reached by the fracture. If 
ties of the material are to be 
fheiently, designers were 


throughout the 


ot be regarded as a joint. 


proper- 
utilized 
that 
structure 


warned 
the met |] 
nust be disposed properly, that is, so 
that design loads are carried with the 
ost uniform with the maxi- 
im moment of inertia possible. Welds 


Oo be fully accessible 


stress or 


to welders 
im strength is to be obtained. 
we Ided 
vainst service failure is meant 
bility. If it is 


dded cost < 


construction as in- 


sometimes 
premium, the 


in the form of elim- 


osts. Strength 
ment has occurred in many 


improve 


tances when it 


was not possible to 


design a steel casting with adequate 
strength. In one instance the com- 
a steel casting and steel 
eliminated 
6.000-1b., 
rotary 


bination of 
plate welding 
replacement of a 


diameter end for a 


shapes by 
periodic 
11615-in. 
mixing unit. 


Maximum rigidity was considered in 
combination with minimum weight. As 
an example, the use of box-shaped 
stiffeners welded to the back of a plate 


was a means of achieving this result. 


Weight reduction was illustrated by a 
number of photographs of parts in 
which the design permitted a part of 
less weight than when fabricated by 
casting. 

Increased operating efficiency 
shown to be the result not only of re- 
duced weight but also of other factors 
in machine operation. A steam heated 
dryer of welded steel, for example, 
reduced steam consumption nearly 40 
percent because pressure could be in 
creased. 

\ proof of ability to withstand un- 
usual stresses is the record of a welded 
diesel engine frame in a submarine that 
had been subjected to numerous depth 
charges. Although 126 fractures were 
found, none started in the welds or 
parent metal of primary load-carrying 
members. Most started at stress raisers 
and others at openings. Some of these 
members, which were dynamically 
loaded in tension, had two or more 
butt welds within their length. 

Welding components are most 
monly hot rolled flat steel plates cut 
into any shape. However, bent and 
formed plate, rolled and extruded 
shapes, steel castings and forgings are 
being welded together successfully in 
This 


tablished by economy and gives consid- 


was 


com- 


all combinations. trend was es 


erable freedom in design. 


Critical Speeds of Flexible Rotors 


From “A General 
Rotors” by M. A. 


Nov. 29, annual meeting, 


Prohl, 


Existing methods for determining 
critical speeds are subject to a few 
limitations. Methods that 
calculation of higher critical speeds as 


well as the fundamental. involve com- 


permit the 


putations so complicated as to be im- 
practicable for any but the simplest of 
rotors. Methods for which the compu- 
tations are comparatively simple, such 
as the familiar methods of Rayleigh and 
Stodola, lack generality in that critical 
speeds other than the fundamental can- 
not be definitely determined. 

The tabular-calculation method pre- 
sented in the paper combines general- 
ity with 
general, for any assumed speed of rota- 
tion, and deflection 
constructed which 


comparative simplicity. In 
bending-moment 
diagrams can be 
satisfy three of four required boundary 
conditions, Only if the assumed speed 
of rotation is exactly equal to a criti 
cal speed can the fourth boundary con- 
dition also be satisfied. 
ting the 


Hence, by plot- 
discrepancy in the fourth 


boundary condition as a function of 


PRODUCT 


Method for Calculating Critical Speeds of Flexible 
General 
American Society of Mechanical 


Presented 
Engineers. 


Electric Company. 


the assumed speed, and noting where 
the discrepancy becomes zero, the 
various critical speeds can be obtained. 
Any critical speed—first, second or 
higher—can be calculated with equal 
ease. The rotor can have any number 
of spans and its cross-section can vary 
in any prescribed manner provided cir- 
cular symmetry is maintained. Any 
number of disks or symmetrical masses 
can be attached. The shaft journals 
may be considered to be elastically 
supported in the bearing with respect to 
both deflection and tilting of the jour- 
the elastic constants must, how: 
The 
"gyroscopic effect" associated with the 
moment of inertia of the disks on 
rotor can be readily taken into account. 
This method gives an exact solution 
for the critical speeds of the id al 
Hence the accuracy of the 
an actual rotor depends on 
how closely the ideal system and bound- 


nals, 


ever, be symmetrical. so-called 


system, 


method for 


ary conditions represent the actual rotor 
and its bearings. 
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Stresses in Fan Rotors 


From “A Simplified Method of Deter- 
mining Hoop Stresses in Fan Rotors” by 
G. F. Lake of Imperial Chemical Indus- 
tries, Ltd. Presented November 28. 1944, 
innual meeting, American Society of 
Mechanical Engineers. 

A simple, approximate method for 
determining hoop stresses in rotors con- 
taining a central hole is presented to 
replace tlie exact and time consuming 
method described in many textbooks. 
The author shows that in applying the 
approximate method to fan rotor de- 
sign, the likely error in the maximum 
hoop stress is an overestimate of only 
about 5 percent. 

The basis of the approximate method 
js an assumption that the rotor section 
displaces radially under stress without 
distortion. The only quantities that re- 
quire lengthy computation are the 
radius at which actual stress is equal 
to mean stress across the rotor section, 
and the radius of gyration of the rotor 
section about the axis of rotation. 


Resorcinol-Formaldehyde 


Glues 


From “Resorcinol Resins and Adhesives” 
by Philip H. Rhodes, Pennsylvania Coal 
Products Company. Presented Nov. 13. 
1944, at the Fall meeting of the Society 


of the Plastics Industry. 


Completely waterproof and non-cor- 
rosive glues that are cured at room tem- 
perature or elevated temperatures by 
the addition of a formaldehyde solu- 
tion or para-formaldehyde powder, 
eliminates an irritating effect 
produced by free formaldehyde, have 
| Principal applica- 


which 


been developed. 
tions of these resorcinol-formaldehyde 
glues have been (1) in paper and fabric 
laminates which, the author states, 
have greater strength than when made 
with phenol-formaldehyde resins; (2) 
in grinding wheels where wearing life 
and efficiency were said to be double 
that given by  phenol-formaldehyde 
reins, and (3) in the manufacture of 
heavy laminated timbers for small boats 
‘or the Navy. Wide application has also 
deen found in plywood tubing. 

In addition to wood, resorcinol 
resins have been employed as bonding 
igents in assembly gluing of laminated 
ind molded plastics and synthetic rub- 
ers. Metal surfaces, after application 

baked priming coatings of certain 

setting been 


resins, have also 


stully bonded together. 
| plete water resistance has long 
sought in adhesives. Although it 
"as obtained in the urea-formaldehyde 


lues, the author stated room tempera- 


Deer 
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ture cures required acid catalysts that 
cause slow but significant deterioration 
of the resin and glue line. Room tem- 
perature cure of phenolic resin ad- 
hesives, which are completely water and 
acid resistant, requires acid catalysts 
that decompose wood, he said. Inter- 
mediate temperatures and less concen- 
trated acids solved this problem. 
Although resorcinol-formaldehyde 
glues were developed for room tem- 
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perature bonding, it was found that 
the curing time of several hours could 
be greatly reduced by increased tem- 
perature. For example, a 5 to 6-min. 
cure is effected at 180 deg. F., and by 
using high frequency heat, a cure has 
been attained in 1 min. A tempera- 
ture of 140 deg. F. has been shown 
practical for producing laminated white 
oak timbers for ship use, Pressure of 
50 lb. p. sq. in. is used in production. 


Electronic Controls 


From “Electronics Instruments 


for Industrial 


Processes” by P. S 


Dickey and A. J. Hornfeck, Bailey Meter Company. Presented Nov. 28. 
annual meeting, American Society of Mechanical Engineers. 


Electronic instruments can be em- 
ployed for process control in many ap- 
plications where mechanincal or elec- 
tro-mechanical instruments have been 
used. The principal advantage, the 
authors state, is simplification and 
standardization of instruments for many 
kinds of process control. 

Electronic instruments must not be 
of complicated delicate construction or 
be susceptible to external disturbances. 
They should have, therefore, the fol. 
lowing design characteristics: (1) A 
sturdy construction which must be cap- 
able of withstanding not only vibration 
but a wide range of ambient tempera- 
ture and humidity conditions, (2) Re- 
liable performance under all operating 
conditions, (3) Continuous operation 
for long periods must be possible with- 
out replacement of tubes. (4) Calibra- 


End Quench 


tion must remain accurate. (5) Main- 
tenance must be simple and inexpensive 
and not require highly skilled tech- 
nicians. 

The extremely high speed at which 
electronic instruments operate is an 
important advantage. Measurements 
can be transmitted considerable dis- 
tances without serious loss in accuracy 
or speed of response. An electronic de- 
vice can handle several variables with- 


out specially designed accessory units. 
The extent of possible standardization 
is shown by the authors' list of 16 
different types of measurements that 
can be made with a single electronic in- 
strument and recording device. The 
authors describe the operation and de- 


sign of electronic instruments meeting 
their requirements and show how they 
are employed. 


Hardenability 


From “Further Developments of the End Quench Hardenability Test” 
by Charles R. Wilks, Earnshaw Cook, and Howard S. Avery, all of 


American Brake Shoe Company. Presented Oct. 16, annual convention, 


American Society for Metals. 


Refinements in the end quench hard- 
enability test to overcome a lack of as- 
surance that identical metallographic 
structures are achieved in the standard 
test were described by the authors. A 
hardenability test bar, which is selec- 
tively quenched from both ends, was 
developed to obtain closer correlations 
with the thermal histories of quenched 
plates than are possible with the stand- 
ard single end quench specimen. 

It was pointed out that unless the 
cooling at a given point is sufficiently 
rapid to develop maximum hardness, 
and unless it corresponds closely to that 
of the selected section, the metal- 
lographic structures may not be the 
Experimental cooling curves 
were presented as evidence supporting 
the proposed modification of the test. 
The double end quench test bar was 


same, 
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developed specifically to match the 
thermal histories at the center of flat 
plates. The correlation for other sec- 
tions has not been determined. The 
possible modifications in the shape of 
the test bar and/or of the quenching 
technique, which might permit similar 
correlations with other types of sections, 
may be such as to limit broader applica- 
tion of the technique. 

While the shapes of the cooling curves 
obtained are affected by chemical com- 
position, the relationship between 
length of double end quench test bars 
and thickness of plate, is considered to 
be independent of composition. This 
must be examined further empirically. 
The present correlation is to be ex- 
tended to plates 2 in. and more thick. 
Indications are that cooling curves can 
be extrapolated for any steel. 












AND SOCIETIES 





INDUSTRY 








ADDITIONAL DATA 
FOR FASTENERS INSERT 







Several items of additional informa- 





tion that should have been included in 





| the special section on "Screws & Fas- 
1944, PRopUc1 


presented below. 





tenings" in. December, 
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CLINCH NUTS 12 the credit 





On page 





lines for the two types of clinch nuts 





The upper one 
Products, Inc.. 


shown were transposed. 


FabriSteel 





j 
s made bv 






and the lower types by l'horrez & Maes 





Manufacturing Company 






\eRO-THREAD SysteM. On page 4 


\ero-Thread system shown involves 






i iné 





l special threading. The same principle 






lies to the Heli-Coil system in which 





1 Pg 





Both svs- 





standard. 
Aircraft Screw 


the threads are 






| tems were de Vt loped n' 





Products Company. 


Lock WASHERS. 
and countersunk tooth-type lock wash 





External, internal 






ers similar to those shown on page 9 





ire available in steel and bronze with a 





finish trom 





cadmium Thompson 






Bremer & Company. 
Many manufacturers of lock washers 






such as those shown on pages 8 and 9 
also sell these 
Thus, 


lox, external and 





units preassembled on 
the KnolinK, Spring- 
tooth-ty pe 







fasteners 






internal 





lock washers are preassembled by Re- 
Washer 


Manufacturing Company, and sold un 





Division, Eaton 





liance Spring 







ler the name of Springtite Semblies. 






QuicK-DETACHABLE FASTENERS. From 






the array of quick-detachable fasteners 





own on pages 14 and 15 there was 
itted the Airloc. made by United- 


Car Fastener ( orporation, illustrated 
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Loi K NI rs. In the spread of lock 


in the U.S.A. and Canada. 












nuts made 




















pages 6 and 7, the Lamson lock nut, 


Discussions and Comments From Readers 


made by Lamson & Sessions Company, 


was omitted. It is shown here: 


rown S disforfed 


and heat treated fo give 
Spring grip on bo/t threads 


| Raised ¢ 
| 
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Recessep-HeEAD ScrEWs AND DBorrs. 
Knurled socket-head cap screws with a 
hexagon-shaped recess like that shown 
on page 12 are made by Standard 
Pressed Steel Company. 

Phillips 


bolts are made by 24 
who are listed each month in an adver- 


recessed-head screws and 


manufacturers 
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VIOLATION OF NEWTON'S 
FIRST LAW SUGGESTED 
BY READER'S PROPOSITION 


To the Editor: 

Herewith is a proposition that I feel 
sure will interest many of your readers. 
It would be very interesting to see what 
those of them who have studied college 
phvsies think of it. 

PROPOSITION: 

Y metal ball weighing 10 lb. is pro- 
jected vertically up from the earth. 
Neglecting the influence of the air on 
the motion of the ball, and considering 
the forces acting on it at the instant it 
comes to rest at the top of its path. we 
find it under the influence of two forces 
which have the same line of action, the 
same magnitude, but opposite senses, 
The indisputable fact that the ball 
descends despite the fact that at the in- 
stant under consideration it is being 
pushed up bv a 
librium with the force that is pulling it 


force in exact equi- 


a violation of 
Motion—that 


down is a phenomenon 
Newton's First Law of 
scientists have never 


plained. 


Most physicists and teachers of ap- 


plied mechanics think they 


actly how to explain the phenomenon, 


but when their explanations are closely 


PRODUCT 


what you say. 


satisfactorily ex- 


know ex- 


is invariably found that 


examined it 
they rest on the untenable assumption 


other 


between an 


that there is some difference 
than a difference of sense 
inertia force and the force in equilib 
rium with it. 

Kelvin and Tait, in their “Treatise « 
Natural Philosophy," Vol. Ll. p. 241 
translate Newton's First Law of Motio 
from the Latin as follows: 

“Every body continues in its state 
rest or of uniform motion in a straight 
line, except in so far as it may be con 
pelled by force to change that state.’ 

Now the 10-lb. ball referred to 
the proposition is at rest at the instant 
it reaches the top of its path: mor 
over, there is no force to compel it t 
change that state, for it is acted on 
two forces—the downward pull of gray 
ity and the equal upward inertia forc 

in equilibrium. Yet, as we know, the 
ball does change its state of rest. It 
seems obvious, therefore, that here wi 
have a violation of Newton’s First Law 
of Motion. Wir.LiAM H. Rascui 


TABLES IN OCTOBER ARTICLES 
LACKED CREDIT LINES 


In the article “Phenolic Laminated 
Sheet for Low-Pressure Hot-Forming 
published in the October, 1944, 
ber of Propuctr ENGINEERING, pages 
674 to 677, Tables II and IV should 
have been credited to Westinghouse 
Electric & Manufacturing Company 


EDITORIAL ON PATENTS 
BRINGS PRAISE FROM TOULMIN 


To the Editor: 

| have noted with interest your edi 
about “The Drop in 
\pplications.” December, 1944 
You are entirely correct in 


torial 
Patent 
page 805. | 


patents. 


There is plenty of work 
going on in substantial inventions. Ms 
firm has one of its largest businesses in 
We have found no fall-off in 


our patent applications. 


H. A. 


70 years. 


TOULMI 


FIELD RESEARCH ARTICLE 
AIDS IN SOLVING PROBLEM 
To the Editor: 

| have read with a great deal 
terest article 
search Studies Essential to Produ: 


your lead 


velopment” by 


December. 1944. number of PROI 
ENGINEERING. 


search department for quite somi 


but have not been getting enoug! 
it. Mr. Peck sums up in three pagi 
exactly what we have in mind 


C. M. T.. rice rie 
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REDEDICATION 


An Obligation to Our F ighting Men 


URING the last few weeks we have been forcibly 
reminded that so long as we still are fighting 
either of our major foes, first claim upon the 

productive resources of the United States—its manpower, 
materials, utilities, and industrial facilities—must be the 
production and delivery of munitions and war supplies. 
All other claims are secondary. No responsible citizen 
would have it otherwise. For in this war even more is 
at stake than our existence as a Nation. We dare not 
forget that we are engaged in a struggle that challenges 
the fundamental values upon which our civilization has 
been built, 

It is not easy to list the values that we are fighting to 
uphold. They have been clothed in a variety of shapes 
over the centuries. They will assume new forms in the 
years ahead. But they have an inner consistency that 

‘ee men the world over can feel and recognize: the 
right of the commoner against the noble, the right of 
the individual against the state, the right of trial by 
jury, the right to vote, the right to an education, the 
right to freedom of speech and worship, the right to 
work in a sphere of one’s own choosing, the dignity and 
the equality of the individual under the law—these are 
our cultural heritage, painfully won and often precari- 
ously held over the ages, always to be rewon, redefined 
and buttressed by each succeeding generation of men. 

The preservation of this vital core of value, and its 
transmission to our sons and daughters depends upon 
our victory in this struggle. So those things which are 
essential to victory must come first. And since the pro- 
duction of war munitions in overwhelming volume and 
quality can hasten that victory and save countless lives 
of our fighting men, no effort that will contribute to 
this end should be regarded by us as a sacrifice. 


^ Ar A 
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The present is no time for self-congratulation upon 
our achievements either in the theatres of battle or of 
production. The mounting casualty lists should suffice to 
curdle the savor of any such indulgence. The most that 
can be said in reasonable taste and good conscience is 
that performance in both fields is such as to warrant our 
firm confidence that we can carry to successful com- 
pletion the tasks that remain to be done. 

Nor is there profit in even observing, much less de- 
ploring, that the tasks ahead are more formidable than 


those which were defined for us a few short months ago. 


Then, all of us—military leaders, government officials, 
workers, and business men—were riding a crest of opti- 
mism as to an early end of the war in Europe and as to 
the character and dimension of the war against Japan. Al- 
ready we had begun to turn anxiously toward the prob- 
lems of reconversion which then seemed so near at 
hand. Schedules for war production, based upon the 
best available estimates of need, called for a 5 billion 
dollar reduction from 1944 performance, even though we 
might have to continue a two-theatre war, and for a 
40 percent reduction in the event of an early victory in 
Europe. 

Today, those forward estimates have been revised 
sharply upward. That is true both of the 1945 require- 
ments to meet the needs of a two-theatre war, and of 
requirements for the Pacific war once the European 
phase is ended. For this upward revision four chief 
reasons are responsible: 


1. European battle experience has shown markedly 
greater use of expendable munitions than was pro- 
vided in the formulae upon which our original pro- 
duction schedules were calculated: the result has 
been a depletion of inventories on a scale that would 
become dangerous if allowed to continue. 

. Experience has also demonstrated the need for new 
types of weapons or increased complements of some 
existing types to match new enemy equipment or 
tactics. 

. A less easy optimism as to the early ending of the 
European war has given rise to a growing disinclina- 
tion to gamble on the approximate date. 

. An increasing conviction prevails that the war against 
Japan may require ground-army operations on íhe 
Asiatic mainland on a scale greater than originally 
premised. 


But if these changes in the fortunes and outlook of 
war have raised our estimates of military requirements, 
may not subsequent favorable changes in the military 
situation cause them again to be revised downward? It 
is entirely possible. But our military men have learned 
that they cannot safely discount what might desirably 
happen as something that will happen. Those working 
on the production front also must learn that lesson. For- 
tunately, the record shows that we have been able to 
maintain a war production almost equal to that of the 
rest of the world combined, even while we produced for 
civilian use on a scale that has been large even by our 








own pre-war standards. So we have ample margin to 
whip whatever war job may be required of us. As now 
defined, the task will not be easy. But it can and will be 
done. 
Ww * w 

What, then, is the production task with which we are 
charged? Our 1945 production for the two-theatre war 
now calls for the substantial maintenance of the over- 
all levels reached in the latter months of 1944. But there 
is a shift of emphasis. Almost half of the programs for 
specific equipment items are declining. A few are sched- 
uled to hold level. About 45 percent are scheduled to 
rise sharply. That means that workers and facilities must 
be shifted to man the expanding programs. At the same 
time the armed services are calling for many more men 
than can be supplied from those who become newly eli- 
gible to the 18 year old age group. That means further 
drafts upon war workers. It means also replacements 
for them 
grams. F 


vhen they are taken from the expanding pro- 
ally, events demand that we produce as much 
» of many items during the first half of 1945. 

Our task, then, is one of intensified effort for the im- 
mediate future, with multiple readjustments at a stage 
when adjustments are hard to make. Materials for which 


as possiblt 


vas easing as pipe-lines were being drained in 


demand 
anticipation of falling schedules again are tight as the 
pipe-lines are being refilled to meet augmented require- 
ments. Men, women, and facilities must be shifted from 
less essential to more essential tasks. What must be done 
will be done. But unless there is much voluntary accom- 
modation, it will be necessary for us to suffer a formid- 


able amount of governmental direction which none of us 
likes, many of us deeply resent, and all of us, when per- 
sonally affected, volubly protest. The more we police 
ourselves, the less we shall be policed. 


Even after Germany has been defeated, we shall still 
face a far from light production requirement to continue 
the war against Japan. As currently defined this phase 
might require war expenditures at something like $70 
billions a year, an over-all reduction of approximately 

from the $89 billions spent in 1944. Reduction 
output would be somewhat greater, prob- 
ably from 25 percent to 30 percent below 1944 levels. 
But it is important for us to acknowledge that the re- 
duction is going to be substantially less than the 40 
percent previously estimated. 

Only a few months ago there were those who ques- 
rply the possibility that we might need 60 
percent of current munitions output to win the Japa- 
Now the judgment of the military is that 70 
percent will be none too high. 

Actually the latter level would represent an increase 
of little more than 50 percent above what now is being 
r the Pacific area. This, certainly, is a mod- 
est estimate when we reflect that we shall inevitably 


than triple the Army forces assigned to that 


20 percent 
In muniiions 


tioned sha 


nese Wa 


produced f. 


more 


theatre, 


Such a program probably would give us a current mu- 
nitions supply from three to four times that produced by 
Japan, but it is believed that we shall need that much 
to compensate for the advantages derived by Japan from 
the fact that she will be fighting a defensive war, from 
the volume of her accumulated stores, from her pre- 
pared positions, her shorter lines of supply and trans- 
port, and from her large troop reserves, the bulk of 
which we have yet to meet in battle. Certainly our pres- 
ent 3 to 1 production edge over Germany does not ap- 
pear to be excessive. 

The more modest V-E Day cuts contemplated by the 
present plan will mean a less acute reconversion prob- 
lem when they are made, but will leave a greater one 
to be met at the end of the war. They will mean prob- 
ably a net increase of not more than 4 million workers 
available for civilian work during the transition period. 
Their orderly absorption should present no embarrass- 
ing problem. Indeed, we now are warned by Washington 
that war production following V-E Day may require 
the protection of considerably closer control than was 
contemplated under the 40 percent cuts previously 
expected. 


In short, we face for the immediate future a more 
difficult production job. It is made the more formidable 
by the fact that we had dulled the keen edge of our 
will to produce by our premature expectation of a re- 
duction in requirements. Now we are told that the trend 
of war production for the immediate future is up, that 
it is unsafe to discount the date of victory in Europe, 
and that the amount of leeway for reconversion after 
the defeat of Germany is less than had been anticipated. 

Accordingly, we must rededicate ourselves to the task 
of driving war production up. We must do without some 
of the things that we have enjoyed on the civilian front 
rather than demand more of those things; we have still 
to devote our abilities and energies first and foremost 
to the demands of war. 

Whatever will assure and hasten victory must have 
first place in any statement of American policy. 

Without victory, our aims, and the underlying values 
upon which they are based, will be extinguished, blotted 
out by the opposing aims and values proclaimed by our 
enemies, 

The needs of our fighting men must be put first. For, 
unless we win the war, the National aims and policies of 
the United States will cease to have meaning in the 
world. 


President, McGraw-Hill Publishing Co., Inc. 
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Theory and Application 
Of Electron Tubes 


HERBERT J. REICH. 2 
834 in., green clothboard covers. Pub- 
lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 18, N. Y. Price 


do. 


716 pages, 5l5 x 


A new second edition brings this 
book up to date with developments of 
the past five years and incorporates 
many improvements in presentation, 
arrangement and style that have been 
suggested or suggested themselves since 
the first edition was published. The 
volume presents the basic principles 
applicable to radio engineering prob- 
lems, as well as to industrial electron- 
ics, power control, electrical measure- 
ments and other fields of use. The chap- 
ters on detection and modulation, and 
on oscillators have been almost com- 
pletely rewritten. 


Machine Designers Guide 


K. W. NaJDER. 281 pages, 5l5 x 8!4 
in, green clothboard covers. Pub- 
lished by Machine Designers’ Guide, 
Lake Orion, Mich. Price $2.75. 


This third edition of this handbook 
has been expanded to include a section 
of 25 pages treating the problems of 
flight which are of interest especially 
to the airplane industry. Data are pre- 
sented covering parasite drag, wing 
characteristics, lift and drag coefficients 
of airfoils, performance under various 
conditions and selection of propellers. 
The first four sections of the book are 
a collection of reference tables, formu- 
las and reference data dealing with 
construction of mechanics, 
graphics and strength of materials. 
Section V, about 100 pages, is devoted 
to miscellaneous examples to illustrate 
the application of engineering formulas. 


curves, 


Centrifugal Pumps and Blowers 


Austin H. Cuurcu. 308 pages, 51% x 
814 in., blue clothboard covers. Pub- 
ished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 
Price $4.50. 


(his book does not attempt to de- 
velop new theories or go into advanced 
problems. Starting with a nomenclature 
0! centrifugal machines it covers the 
ic principles of fluid flow, thermo- 


dynamics, design, construction and ap- 
plication of centrifugal pumps and 
blowers. Considerable attention has 
been devoted to details of design as 
well as the problems involved in the 
calculation of disk stresses and critical 
speeds. Tests of both centrifugal pumps 
and blowers are described as well as 
the instruments required for such test 
procedure. A chapter has been devoted 
to the problems and instruments used 
in centrifugal-blower regulation. Clari- 
fication of text matter has been accom- 
plished through the liberal use of ex- 
amples. Problems and answers have 
been added to the end of each chapter 
to allow the reader to test his grasp of 
the subject. 


Plastics Molds 


Gorpon B. THayer. 136 pages, 6 x 9 
in., red clothboard covers. Published 
by American Industrial Publishers, 312 
Fairmount-Cedar Building, Cleveland 
6. Ohio. Price $3.50. 


Texts on mold design are relatively 
rare, hence this revised and enlarged 
edition of Mr. Thayer’s previous book 
“Plastics Mold Designing" is a wel- 
come addition to the technical litera- 
ture, More than twice the size of the 
first edition, the new book contains 20 
chapters on mold design, more than 80 
illustrations, and an enlarged nomen- 
clature listing. Several specialists, C. 
Huber Whitlock, Don F. Hoffman, 
Thomas J. Lester, William F. Dewar 
and F. G. Woodiwiss, have contributed 
to the work. New chapters in this edi- 
tion include *Finishing Methods and 
Equipment,” “Loading the Injector 
Mold," “Direct and Indirect Ejector 
Systems for Injection Molds,” **Mold- 
ing Screw Threads in Plastics” and 
“Practical Points in Mold Design and 
Construction.” 


Sampling Inspection Tables 


H. F. Dopce and H. G. Romic. 106 
pages, 54% x 8% in., blue clothboard 
covers. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. Price $1.50. 


The sampling inspection tables pre- 
sented in this book were earlier pub- 
lished in the Bell System Technical 
Journal. In the necessities of wartime 
production, the tables have been found 
widely useful. This book has been pre- 
pared to meet the demand for reprints. 
A brief introduction has been added to 
the three original papers. Chapter I 
outlines some of the factors to be con- 
sidered in setting up inspection plans 
and develops a method for minimizing 
the amount of inspection. Chapter II 
covers double sampling, the "average 
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outgoing quality limit" and the mathe- 
matical background of the tables. Chap- 
ter III outlines the shop procedures 
for applying the tables. 


Design Data—Applied 
Mechanics 


Journal of Applied Mechanics Reprint 
Series. 48 pages, 842 x 11 in., paper 
covers. Published by the American So- 
ciety of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. Price 
$1.50. 


The material in these Design Data 
sections is a concise presentation of 
technical information drawn chiefly 
from papers previously published in the 
A.S.M.E. Journal. To make this material 
readily available, these articles are be- 
ing published in booklet form. Book 1 
contains “Stress and Deflection of Cir- 
cular Plates,” A. M. Wahl and S. Way; 
“Stress and Deflection of Rectangular 
Plates,” I. A. Wojtaszak; “Circular 
Beams Loaded Normal to the Plane of 
Curvature,” M. B. Hogan; “Helical 
Compression and Tension Springs,” 
A. M. Wahl; “Thermal Stress,” J. N. 
Goodier; “Factors of Stress Concentra- 
tion Photoelastically Determined,” M. 
M. Frocht; “Torsional Stresses in 
Shafts Having Grooves or Fillets,” L. S. 
Jacobsen; “Stresses in Pressure Ves- 
sels,” J. L. Maulbetsch and M. Hetenyi; 
“Data Sheets for Design of Piping,” H. 
E. Mayrose; “Design of Press- and 
Shrink-Assemblies,” O. J. Horger and 
C. W. Nelson; and “Working Stresses,” 
C. R. Soderberg. 


Sheet Metal Theory 
And Practice 


Joun C. BUTLER. 173 pages, 8 x 11 in., 
gray cloth covers. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price $3. 


Written to fill a need for a suitable 
textbook and aid in quickly training 
workers for the sheet-metal shop of a 
large West Coast Navy Yard, this book 
is suitable for courses in high schools 
and other vocational institutions, or can 
be used as a sheet metal fabrication 
handbook for general application of 
sheet metal design. The book contains 
13 chapters dealing with tools and ma- 
chines, welding, riveting, soldering, 
joint design, ship terms, blueprint 
reading, use of templates and patterns, 
material allowances, ventilation and 
heating, furniture and compartments, 
materials, and shop practice. The intro- 
duction covers workmen’s responsibil- 
ities, safety, and shop and job organ- 
ization. Close to 700 reference items 
are indexed. 
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Single-Coat Enameling Steel 


Ohio St., Chicago 


Inland Steel Co.. 43 I 
11, IU. 
White or 
coat vitreous enamels can be applied 
directly to Ti-Namel steel without prior 
ground coat 


light pastel single 


application of a base or 
of enamel. The thinner coat of enamel 
thus produced, 0.006 to 0.009 in. for 
white, is less liable to chip and has 


life. 


scrap are 


a longer service Shop reopera 


and reduced 


temperature 


tion, edging 
and 
time for firing are permitted. Research 
that when added to 


steel in a quantity dependent upon the 


lower and shorter 


showed titanium, 


amount of carbon, would eliminate 


pitting, black 


the steel was enameled. 


specking and blistering 
wher Drawing 


properties of Ti-Namel steel are said 


to be superior 


It does not age-strain 
ind shallow panels of large areas, such 
end 


to required shape and form after 


panels, remain flat and 


is stove 
trut 
because of the resistance to 


g of the steel 


drawing 


S nn 


Timer 


Paragon Electric Co., 37 W. Van 


Buren St., Chicago 5, Ill. 
Adaptable for processing and 
y Model 2500 timer 
» control a circuit up to 20 hr. 
is a single-pole, double-throw, 1.000 
losed self 


type. 


other 
can be 


ipplications 


' 


ipacitv, en switch: 


speed, industrial 
sealed 


from O0 to 15 sec. through 0 t 


slow 


hronous, motor; ten time 


and corrosion-resistant treat 


all parts. | motor pinion 


cover- 


and wheel are the only exposed parts. 
required of the clock 
motor to trip the switch at the end of 
the preset time. The timer is available 
in all types of inclosures and can be 


No energy is 


mounted on a panel or directly to the 
surface of the equipment it is to control. 


Overall dimensions are 47% x 3% x 2 in. 


Door Actuating Unit 


Electrical Engineering & Mfg. Corp., 


1606 W. Jefferson Blvd., Los Angeles, 

Calif. 
Built especially to meet exacting in- 
stallation conditions and to close weight 
limits for aircraft use, an electric oil- 
cooler door actuating unit has been 
designed to fit an existing airframe sec- 
tion only minor structural 
permitted. A -hp. 
protected motor equipped 
with magnetic clutch and brake forms 
the heart of this motor-driven gear 
reduction unit. Compound planetary 
reduction of 478 to 1 is provided, with 


where 
changes were 


thermally 


an additional worm and sector redu: 
tion of 30 to 1, giving a total redu: 
tion of 15,000 to 1. Maximum torqu: 
on the drive shaft is 6,000 in. Ib. Th: 
unit is for use in a 28-volt system 
Standard motors are available as such 
or they can be equipped with clutch 
and brake, cooling fans, gear trains 
limiting devices and controls, or am 
combination indicated by conditions. 


Axial-Flow Blower 


Eastern Air Devices, Inc., 585 Dean St., 
Brooklyn 17, N. Y. 
Delivering 170 cu. ft. per min. of air 
(NEMA code), the Model J 80 A axial 
flow blower operates on 60-cycle, 115 
volt, single-phase current. Speed i: 


3,100 r.p.m. Input is 12 watts and start 
ing torque is | oz. in. A 1-mfd. con 
denser is required. Motor diameter is 
134 in., fan diameter is 4 in. and overall 
length is 3tt in. Weight is 16.5 oz 


Engineers’ Glass 


Engineers Specialties Div., Universa 

Engraving & Colorplate Co., 980 ! 

cott St., Buffalo 8, N. Y. 
Two new types of detail engineers’ glass 
have accurately ruled blue lines, simia! 
to graph paper, that disappear whe! 
drawings are reproduced. The first 9! 
these glasses has a sheet of translu 
vellum cemented ruled li: 
Layouts are then made directly on ! 


over the 


vellum in either pencil or ink. Ch 
so drawn can be used for inspection 
rectly on the viewing screens oí « 
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parators. They can also be used as 
templates on some types of contour 
grinding machines. The other type of 
glass is for scribing without having to 
make involved mathematical computa- 
tions. Scribing is done through a red 
coating and the blue lines also are re- 
moved by the scribing tool. The result 
clear lines on an opaque 
background. These glasses are avail- 
able for magnifications of 10X, 20X, 
|5X. 31.25X, 50X and 62.50X. 


s a negative 


Push-Pull Circuit Breaker 


Regulator Div., Square D Co., 6060 

Rivard St., Detroit 11, Mich. 
Switching and protection similar to 
toggle-type breakers and against acci- 
dental or careless operation of vital cir- 
cuits are provided by the Class 9311 
[ype A push-pull aircraft circuit 
breaker. A definite pull action is re- 





quired to open the breaker manually. 
[he manual reset button, black at top, 
is provided with a red hand to indicate 
trip in daylight and a luminescent band 
to indicate trip in darkness. The bi- 
metallic trip element gives time-limit 
protection against small momentary 
overloads as well as instantaneous pro- 
tection on heavy overloads and short 
rcuits. The breaker is reset by push- 
ing the button down te its farthest posi- 
tion. The breaker is available in 
to 50-amp. sizes and is built in accord- 
ince with AN specifications. It is non- 
-free and all units are equipped with 
\inous indicating rings. 


Vibration Mounting 
Hamilton Kent Míg. Co., Kent, Ohio 


ation of vibration is the purpose of 


Rexon mounting available in two 
idard variations to handle many 
kinds of vibration. Application data 


ded is the total weight, the weight 
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distribution of the machine to be in- 
sulated, and whether the direction of 
the vibration is vertical or horizontal. 
Loading tolerance of +10 percent in 
computing machine weight or weight 
distribution is permissible. Rexon 
utilizes the vibration damping proper- 


ties of rubber in shear through the use 
“X”-type rubber element 
that acts in shear at the 


of a special 
points of the 
“X” under normal loading, but in com- 
pression when the load exceeds the rated 
capacity of the mount. No rubber-to- 
The large il- 
lustration shows the mount in detail and 
the three 


parison of the 


metal bonds are used. 


smaller views give a com- 


mount at rest, under 
normal load and when overloaded, re- 
Type H is for horizontal 
and vertical vibrations, and Type V is 
for vertical vibration only. They handle 
dead weight loads ranging from 225 
to 3,800 lb. and range in size 
7x6x2f& in. to 13x914x24é in. 


spectively. 


from 


Pressure Intensifier 
Pesco Products Co., Cleveland 6, Ohio. 


Faster braking action and lower pedal 
pressures on aircraft power braking 
systems are provided by the Univac 
brake intensifier. Operating in con- 
junction with a vacuum pump mounted 
on the engine, the unit produces the 
desired braking pressure at a pedal 


force of 50 lb. It is connected any- 
where in the line between the master 
cylinder and the wheel brake and is 
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a self-contained unit weighing 5 lb. 
Little piping and no levers or rods are 
required. The assembly consists of a 
vacuum-suspended piston connected to 
another piston in a hydraulic cylinder. 
When the pilot operates the master 
cylinder in the hydraulic brake system, 
thereby producing a pressure in the 
master cylinder to wheel brake lines, 
the pressure so produced shuts off 
the vacuum and admits air to one 
side of the piston. This moves the 
piston in the hydraulic cylinder, forc 
ing fluid into the brake lines and in- 
creasing the line pressure. A control 
piston acts simultaneously with a vac- 
uum and air valve that gives a ratio 
of input master cylinder pressure to 
brake line pressure of as high as ap- 
proximately 4 to 1. 


Current Interrupter 


Scaiky Bros., 4915 W. 67th St., Chi- 
cago 38, lil. 


High-speed, arcless current interruption 
of inductive d.c. circuits is provided by 
the Dynatrol. 


It is essentially a high- 








speed, single-pole interrupter, the con- 
tact points of which are shunted by a 
bank of capacitors. The movable con- 
tacts open with high aceeleration te 
prevent an electrical discharge while 
the primary current is directed to the 
capacitors. 


impact Molding Material 


Drackett Co., 5020 Spring Grove Ave., 


32, Ohio. 


Cincinnati 


isting of a phenolic compound, that 

mtains a soybean derivative, and a 

pecially cut high-strength cotten-cord 
filler, a high-impact plastic material has 
improved molding properties. Character- 
istics of the material based on standard 
A.S.T.M. tests include tensile strength, 


Cons 
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6,700-7,400 lb. per sq. in.; flexural 
strength, 10,000-14,000 lb. per sq. in.; 
compressive strength, 28,000-32,000 Ib. 
per sq. in.; water absorption, 24 hr., 1.7 
percent; and specific gravity, 1.41. Ten- 
dency of the resin to flow away from the 
filler has been reduced, increasing the 
ability of the material to flow through 
thin sections. Uniformity, moisture con- 
tent, warping and shrinkage also have 
been brought under closer control. 


Foot Switch 


General Control Co., 1200 
Field Rd., Boston 34, Mass. 


Soldiers 


One to eight circuits can be actuated 
the Model MF foot switch. The 
is l5 in. above the floor and 
throw. It is 
splash and dust proof and is constructed 


' 


with 
toot rest 


the switch requires Ys-in. 


o withstand severe service. 


Pressure-Sealing Closure 
B. I 


Goodrich Co.. Akron. Oh 


Overlapping rubber lips are used to 


seal slide-fastener closures against any 
pressure which the structural strength 
of the slide 


the pressure-sealing Zippers. 


withstand in 
The lips 
are placed on either side of the article 


fastener will 


1 
$ 


to be sealed, depending on where the 
pressure is exerted. Used on the outside 
they prevent the entrance of water, air 
or 


gases 


vent the escape of air, gases or liquids. 


Used on the inside they pre- 


Three styles are being manufactured 
Two are of the non-separating type, the 
first sealing along its entire length but 
open at the top, the second sealing along 
its entire length and at both ends. The 


cemented toaethe 


latter is illustrated. In the first, which 
is used in such applications as exposure 
suits, the slider is operated from either 
in the second, originally 
developed as a closure for pressure ves- 


or both sides; 


sels, it is operated from the side op- 
posite the sealing lips. The third con- 
struction is of the separating type, which 
seals for the entire length but not at the 
ends, with the slider operating from 
either or both sides. The closure can be 
applied to metal, fabric or sheet rubber. 
Sufficient clearance must be allowed for 
operation of the fastener. Installation 
can be by stitching or cementing. The 
pressure seals are effective in a tempera- 
ture range from —70 deg. F. to 150 
deg. F. 


Corrosion-Resistant Alloy 


W. M. 1607 Beard Are., 
Detroit 9, 


Chace Co., 
Mich. 

Uniformity of heat treatment is claimed 
for a precipitation hardening alloy con- 
sisting of 60 percent copper, 20 percent 
nickel and 20 
is called No. 720 manganese alloy and 


percent manganese. Ít 


has a silvery color that presents an 


polished. lt 
irom 


surface when 


differ 
corrosion 
soit. 
be either hot or 


attractive 
does not greatly 


nickels in 


allow IS à 


( upro- 
Phe 


ean 


resistance. 
that 
into in 


ductile metal 


cold 
tricate shapes and then hardened to 


formed 


100 Vickers or more by a relatively low 
temperature-aging treatment. At 400 
Vickers hardness, tensile strength is 
200,000 lb. per sq. in.; yield stress for 
offset is 170,000 lb. per 
sq. in.; and a proportional limit is 
120,000 lb. per sq. in. 
“drift” and high fatigue strength the 
alloy can be used as a spring material. 
Aging temperature is 750 deg. F., +100 
deg. F., hard- 
ness are produced by varying the time 
at this temperature. Hardened parts 
can also be drawn to any lower hard 
ness and rehardened. The deep-draw- 
ing characteristics and the work-hard 
ening rate indicate uses as corrugated 


0.1 percent 


Because of low 


and varying degrees of 


diaphragms, bourdon tubing and tem- 
perature- or pressure-responsive bel- 
lows.  Ductility makes possible the 
production of corrosion-resistant forg- 
ings or upset parts that can be machined 
and then hardened. A stamped and 
hardened part is illustrated. The mate- 
rial is available in all forms in which 
stainless steel is usually supplied. 


High-Speed A.C. Generators 
Min- 


Electric Machinery Mfg. Co., 


neapolis 13, Minn. 

Built in sizes 18.7 to 125 kva., 1,800 to 
514 r.p.m., for standard voltages, 1, 2, 
or 3 phase, 50 and 60 cycles, 80 pei 
cent power factor, 50 or 40 deg. C. rise, 
a line of high-speed a.c. generators is 
supplied as 2-bearing units for belted o: 
coupled duty, or single-bearing for di 
rect coupling to driving engine. Drip 
proof standard. The 
generators are also available as “pack 
aged” units, with controls mounted on 
generator frame, suitable for portable 
or stationary service. Controls for these 
units consist of a NEMA Class 1 metal 
enclosure housing a Synchrostat volt 
age regulator and meters. No switch 

The generators ar: 


construction is 


gear is required. 


ventilated by a suction-type fan at the 
drive end of the generator which pulls 
air through both the direct-connected 
and the On direct 


excite! generator. 


coupled units, air is taken in at the 
exciter end. opposite the driving en 
Standard. 


citer is of the quill type, mounted 


gine. direct-connected ex 


an extension of the generator shaft. 


and of drip-proof construction. 


Immersion Coolant Pump 


Ruthman Machinery Co., 1823 Readi 

Rd., Cincinnati 2, Ohio. 
\vailable in lengths 19 in. and 23 
immersion below the high-level line o! 
the coolant reservoir the Gusher Mode! 
HL-15025-B  deep-immersion 
pump has a 10%-in. flange mounting 
that is an integral part of the uni! 


coolant 
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lhe rotating assembly is on a one-piece 
extended steel shaft, electronically bal 
inced after assembly, and mounted in 
the motor on ball bearings. There are 
metal-to-metal 


pump has a !4-hp. motor for continuous 


no packing glands o: 
contacts below the high-level line. 


ity or l5-hp. motor for extra-heavy 


in standard current character- 


Midget Type Relay 


Betts & Betts Corp., 551 MW 
Veu York 18, N FK. 


Communications, electronics and avia 


tion are the applications for which a 


midget type relay has been designed. 


It is hermetically sealed in a metal shell 
to withstand severe conditions of 
perature, humidity, 
corrosion and fungi. 


tem- 
dust. 
Units are normally 
sealed with content of pre-filtered dry 
air. but 


Rd OI 


pressure, 


can be furnished with inert 


pressurized content when de- 


PRODUCT ENGINEERING 


sired. They incorporate a standard octal 
plug base and are lłè x 27$ in., includ- 
ing prongs. Weight is 4 oz. Coil wind- 
ings can be supplied for voltage ranges 
from 1.5 to 70 d.c. 
base plastic insulation minimizes high- 
Contact 
handle 2 amp. at 100 watts. 


volts, Inorganic- 


frequency loss. arrangements 


Fan-Cooled Speed Reducer 


DeLaval Steam 


4 Ns dH 


Turbine Co., Trenton 
Forced-air cooling, as employed in a 
reducer, 
increases the capacity of the gear for 
practically all ratios and sizes at 1,750 
A fan mounted on the 
shaft draws air at high velocity over 


fan-cooled worm-gear speed 


r.p.m. worm 
and around heat-dissipating ribs on the 
air side of the oil reservoir housing 


the gearing. A double wall confines 
the cooling air to the housing and im- 


proves heat transfer. 


Cover Plates 


Tinnerman Products, Inc., 2041 Fulton 
Rd., Cleveland 13, Ohio. 


First designed for patching bullet holes 
in airplanes, Speed Nut cover plates are 
now 


used for removable covers for in- 


and vent 


holes and to seal holes left after altera- 


spection doors, access holes 


tions or removal of equipment. ‘They are 
attached from one side by sliding one 
end of the Speed Nut into the hole, cen- 
tering the cover plate over the hole and 
tightening the screw. The turned-down 


tab on the cover plate prevents the 


Speed Nut from turning while the screw 
is tightened. For removal, the 


is loosened and the Speed Nut slipped 


Screw 


out of the hole. These devices are made 
of SAE 1060 steel, heat treated, Parker- 
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with zinc-chromate 
primer. Three sizes are now available foi 
various panel thicknesses and to cover 


holes 29/32, 


ized and coated 


1! 4 and 1?4 in. in diameter. 


Constant-Level Lubricator 


Oil-Rite Corp., 
waukee 7, Wis. 


3482 S. 13th St., Mil- 
Consisting of two basic parts, the Style 
base that 
has bottom and side outlets, either or 


B constant-level oiler has a 


both of which can be used for bearing 
feed. Large air vents can be connected 
to a filter or to a breather tube on the 
bearing. Oil level is clearly marked on 


the outside. A thumbscrew permits re- 


The 


with a 


moval of reservoir for refilling. 


reservoir is sealed to a collar 
new type of plastic cement, providing a 
530-percent stronger bond than on earlier 


models, which is resistant to oil, water, 


heat or acid. A spring stopper prevents 
spilling of oil when filing. These 
lubricators are available in five sizes 
with capacities of 1, 2, 4, 8, and 16 oz. 
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Manufacturers Publications 


Aluminum Castings—Monarch Alumi- 
num Mfg. Co., Cleveland 2, Ohio. Bul- 
letin, 16 pages. Die, permanent-mold, 
sand and zinc die castings are illus- 
trated and described from the stand- 
point of product possibilities and tables 
of properties and compositions of typi- 
cal aluminum casting alloys are given. 


Electrical Controls—Switch & Panel 
Div., Square D Co., 6060 Rivard St., 
Detroit 11, Mich. Digest No. 129, 76 
Lists and illustrates various 
switches, circuit breakers, panelboards 
and other equipment not described in 
previous digests. 


pages. 


Plastic Coatings — Roxalin Flexible 
Finishes, Inc., Elizabeth F, N. J. Book, 
14 pages. Types of plastics and their 
outstanding properties as surface coat- 
ings are thoroughly covered. 


Aluminum-Alloy Parts Harvey Ma- 
chine Co., 6200 Avalon Blvd., Los An- 
geles 3, Calif. Booklet, 20 pages. Nu- 
merous screw-machine parts made of 
dural are illustrated. l 


Accessories Div., 
Cleveland, 
Various mod- 


Aircraft 
Thompson Products, Inc., 
Ohio. Bulletin, 24 pages. 
els of quick-disconnect couplings for 
lines that handle different types of flu- 
ids are shown and performance data are 


Couplings 


given, 


Stress Relief—Brush Div., Osborn Mfg. 
Co., 5401 Hamilton Ave., Cleveland, 
Ohio. Discusses relieving stress concen- 
tration by means of power brushing. 


Steel Castings—Lebanon Steel Foun- 
dry, Lebanon, Pa. Reference Chart, 4 
pages. nominal analyses and 
minimum physical properties of carbon 
and low-alloy cast steels. 


Gives 


Tube Parts—Wolverine Tube Div., Cal- 
umet & Hecla Consolidated Copper Co.. 
Detroit 9, Mich. Bulletin, 32 
Typical parts fabricated from copper. 
brass and aluminum tubing are illus 
trated and manufacturing operations are 
described to enable 
economical method. 


pages. 


choice of most 


Control—Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Pa. Cat 
alog N-OOA(2), 24 pages. Describes 
duration-adjusting controls for regulat- 
ing heat input of electrically heated 
units. 
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Pumps—Lyon-Raymond Corp., Greene, 
N. Y. Bulletin 138, 4 pages. Foot and 
hand-operated hydraulic pumps are 
shown and specifications are given. 


Springs—Reliable Spring & Wire Forms 
Co., 3167 Fulton Rd., Cleveland 9, 
Ohio. Catalog 44, 16 pages. Wide vari- 
ety of springs of various groups is illus- 
trated and extensive spring data are 
presented. 


Wire—Rockbestos Products Corp., New 
Haven 4, Conn. .Bulletin 53-A, 24 pages. 
Covers detailed properties and charac- 
teristics of flame-resistant wire for air- 
craft applications. 


Steel Castings—American Steel Cast- 
ings Co., Ave L & Herbert St., Newark 
1, N. J. Bulletin, 4 pages. Gives an- 
alyses, physical characteristics and typi- 
cal applications of some of the more 
popular corrosion and heat-resisting al- 
loy steels, 


Corrosion—International Nickel Co., 67 
Wall St., New York 5, N. Y. Booklet, 
52 pages. Corrosion processes and fac- 
tors that influence their action, testing 
methods that stimulate service condi- 
tions and applicability of Monel, nickel 
and Inconel in various corrosive media 
are analyzed and reviewed. 

Product Development—Designers for 
Industry, Inc., 2915 Detroit Ave.. 
Cleveland 13, Ohio. Flow Chart. En- 
ables planning of six basic steps in the 
development of new products so they 
will be ready for marketing when de- 
sired. 


Leather Belting—Graton & Knight Co., 
356 Franklin St., Worcester 4, Mass. 
Manual, 56 pages. Selection and appli- 
cation of leather transmission belting 
are covered in detail. 

Screw-Thread Fits— Service Literature 
Dept.. Greenfield Tap & Die 
Greenfield, Mass. Booklet, 40 pages. 
Specification data on each size of thread 
from No. 3 machine screw through 1 
in. in NC and NF series are presented. 


Corp.. 


Plasties—Celanese Plastics Corp.. 180 
Madison Ave., New York 16, N. Y. 
Booklet, 12 pages. Properties and char- 
acteristics of cellulose plastics are 
listed and numerous illustrations show 
typical application to indicate possible 
future civilian uses for these materials. 


Hydraulics —Hydraulic Div., New York 
Air Brake Co., 420 Lexington Ave., New 
York, 17, N. Y. Bulletin, 15 pages. 
Types of medium- and high-pressure 
hydraulic systems for precise control of 
power transmission are covered in text, 
charts and line drawings. 


V-Belts—B. F. Goodrich Akro 
Ohio. Handbook, 74 pages. Advai 
tages, selection, installation and maint: 
nance of V-belts for industrial appli 


Co., 


tions are fully discussed. 


Metal Hose — Chicago Metal Hos 
Corp., Maywood, Ill. Pamphlet, 12 
pages. Basic types and principal speci 


fications of flexible metal hose are given 


Plastic Coatings—Plastic Lining Corp.. 
914 S. Wabash Ave. Chicago 5, lll 
Bulletin, 16 pages. Covers characte: 
istics, limitations, application and pe: 
formance of Line-Tite plastic coatings. 


Laboratory Supplies — Corning Glass 
Works, Corning, N. Y. Catalog LP24 
168 pages. Illustrates and gives di 
tailed data on Pyrex and Vycor labora 
tory glassware, including tubing and 


rod. 


Chemical Storage Pittsburgh - Des 
Moines Steel Co., Pittsburgh, Pa. Bul 
letin No. 7.427-B, 24 pages. Informa 
tion developed under a chemical sto: 
age fellowship at the Mellon Institut 
covers physical properties pertinen! 
the storage of a number of commercially 
important liquids and gases. 


Fittings—Bowser, Inc., Fort Wayne 
Ind. Bulletin, 4 pages. Various tank 
fittings, quick-detachable 


hose nozzles, valves and hose are di 


couplings. 


scribed and illustrated. 


Air Cylinder—Airop, Inc., 12841 Ford 
Rd., Dearborn, Mich. Folder, 6 pages 
Application photographs, range of in 
stallations, principal features and con 
structional drawings of the company's 
air cylinder are presented. 


Industrial Greases—E. F. Houghton & 
Co. 240 W. Lehigh St., Philadelphia. 
Pa. Bulletin, 12 pages. Technical 
involved in the lubrication of 
machinery, including selection of the 


factors 


lubricant, and descriptions of general 
types of industrial greases are given. 


Powdered-Iron Cores—Henry L. Crow 
ley & Co., 1 Central Ave., West Oran 
N. J. Bulletin, 36 pages. Basic eng 
neering information is given about the 
functions and applications of powdered 
iron cores for electronic equipment 


Enamel— Porcelain Enamel 
Institute, Washington 5, D. C. Folder, 
8 pages. Advantages, limitations, de- 
sign application considerations and uses 
for porcelain enamel are covered. 


Porcelain 
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19 Tq NN table of area polar moments of inertia he shear stress then becomes 
" of circles has been calculated principally to. facilitate —— 10,504,000 x 17.875 ag . 
n omputations involving stresses and torsional stiffnesses in ^ 10.023 5 9,366 Ib. per sq. in. 






rotating shafting and moments of inertia of flywheels. The 






headings of the table are Required the torsional stiffness of a section of steel 


D — dia. of circle, in.; 






shafting 15%, in. in diameter and 240 in. in length. 






























































2 [KC area of circle, sq. in., multiplied by the square of C = GI/L 
“I the polar radius of gyration. G Modulus of rigidity 11.8 X 10° lb. per sq. in 
FS ` r . I 5851.7 from table. 
sS. Examples of the use of the data in such problems are: 1 
> ire . . > 774 1 - af 11.8 X 10° X 5851.7 _ * 
m l. Required the shear stress in a 17*, in. dia. steel shaft C * - 287.7 X 105 in. Ib. per radian 
transmitting 20,000 hp. at 120 r.p.m. ^ 
The torque M in the shaft 3. Required the moment of inertia of the annulus of a 
63,025 X hp steel flywheel of 72% in. exterior diameter, 56%, in. interior 
— 10,504,000 in. Ib. diameter and 6 in. thickness. 
I g . T 
| — Mr/I By use of the table the required value becomes 
»hear stress 5 — Mr * f 
1 i ; ; "a I 2,712,400 — 991,620) X 0.284 X 6 
7 From the table the polar moment of inertia / of a 1775 1.790.780 x 0.284 X 6 
in. diameter circle is 10,023 in. 2.032 000 Ib. in 
D 1A D 1A D 1A D 1A D 
0.125 0. 00002397 5.750 107.32 11.500 l 17.250 692 23.000 21,473 28.500 64,771 
y ). 250 0.00038350 >. 875 116.96 11.625 l l TEC 3,947.5 23.125 28,075 28 625 65,915 
Mo 0.0019414 11.750 l 23 . 250 28,687 28.150 61,073 
6.000 127.23 11.875 l 17.500 9 207.7 23.375 29,309 28.875 68,241 
0.500 0.0061359 6.125 138.17 17.625 9,473.6 
0.625 0.014980 6.250 149.80 12.000 2.035.8 17.750 9,745.1 23.500 29.941 29.000 69,437 
! 750 0.031063 6.375 162.15 12.125 2,121.9 17.875 10,023 23.625 10,583 29.125 10,641 
K 75 0.057548 12.250 2,210.8 23.150 11,236 29 250 11,862 
6.500 175.25 12.375 2,302.4 18.000 10,306 23.815 31,899 29.315 13,099 
000 0.098175 6.625 189 12 18.125 10,595 
125 0.15726 6.150 203.81 12.500 2.396.8 18.250 10,890 24.000 32,912 29.500 14,351 
250 0.23968 6.815 219.33 12.625 2.494.2 18.375 11,192 24.125 3,256 9 625 15,619 
Mo 0.35092 12.750 2.594 4 x * 24.250 55,950 ^9 )0 16,904 
7.000 235.72 12 875 » 697 7 18.500 11,500 24.375 11,656 9 8175 78,205 
| 1.500 0.49701 7.125 253.01 18.625 11,814 
d 1.625 0.68456 (.250 211.24 13.000 2,804.0 18.750 12,131 21.500 35,372 30.000 79,522 
750 0 92077 1.375 290.44 13.125 2,913.4 18.875 12,461 24.625 36. 100 30.125 80,855 
"T 0124 3.250 3,026.0 s 14 75 m Tw 29'9 
1.869 1.2134 7.500 110.63 + 5 1418 19.000 12,794 2 CU ^ eT —39 
i s 625 131.86 à; 19.125 13, 134 23.919 » 9.549 83,96 
000 5708 1 7 33 3 9 € 9 250 13,48 
25 2.0023 4. (29 54.17 13.500 3,260.9 19.25 13, 481 25.000 38,350 30.500 84,957 
& 2. 0023 7.875 71.51 13.625 1.383.3 19.375 13,835 2 . 008 —— , + 54, 79% 
$ 2.250 2.5168 13 750 1509 2 25.125 39 122 30.625 86,358 
2.375 3.1232 8.000 102 12 13 87 1638 6 19.500 14,195 25.250 19. 907 30.750 87,777 
8.125 21.85 nm V 19.625 14,563 25.315 10,703 30.875 89,212 
00 $. 8339 8.250 4.80 14.000 )5,111.5 19. 750 14,937 
625 1.6624 8.375 82.99 14.125 3.908 0 19.875 15,319 25.500 41,511 11.000 90.661 
\ 750 ». 6155 * i 14.250 1,048.2 i a io 25.625 t2,331 31.125 92,137 
875 6.7074 8.500 12.48 14.375 1.192 | 20.000 15, 708 25.150 13,163 11.250 93.626 
3 8.625 513.30 20.125 16,101 o5 8175 44, 007 31 375 95.134 
] |. 000 1.9522 8.150 0315.48 14.500 4.339 8 20 250 16.508 
f 125 9.3621 8.875 609 08 14.625 1,491 4 20.375 16,920 26 000 14. 864 1 500 96.659 
,.250 10.954 14.750 1,616 9 z - 6.125 15, 733 11.625 98 , 202 
7 "950 9 000 641.12 ga” a - 20.500 17,339 d. s: J aos 
p EN 12.138 9 125 650 . 66 gu $,999.9 20 6225 17, 766 20 220 16,614 3 429 99,764 
500 14.732 9 250 718.73 15.000 1.970 1 20 750 18,200 26.305 17,508 31.875 101,350 
25 ? 875 758.38 5.125 5 7. 20.875 8 j x | 
750 — 19.415 piget z 15:250 5309.8 — 26.500 48,415 32.000 102,940 
EE > | eA 9 500 799 64 15 q =’ 186 1 21 000 19.093 26.625 19,335 32.125 104,560 
ix m 9 625 842.56 — pee 21.125 19,552 26.750 50,268 32.250 106,200 
t 000 95.133 9 750 887.19 15 500 5.666 7 | 250 20.018 26 875 91,215 12.315 107,850 
25 28.425 9.815 933.58 15.625 >, 851.7 21.375 20,491 
0 32 030 15.750 6.041 2 . d 21 000 52,174 $2 500 109.530 
; 15.968 10.000 981.75 15.875 6,235.3 21.500 20,978 21.125 )3, 147 12.625 111,220 
10.125 1.031.8 21.625 21,470 21 250 54.133 12 150 112.940 
00 10.258 10.250 1,083. 7 16 000 6,434.0 21 150 21,970 27 315 55.134 i2 875 114.670 
25 14.921 10.375 i. 2137.9 16. 125 6,637.4 21.875 22,480 
)0 19.978 16.250 6,045. 7 7 500 56. 148 33 000 116.430 
ez 47 5 93 3 T > nfo 7 22 000 22.998 eb. "0,190 U >, “Be 
) 55. 450 * 509 : M 16.315 1,058. 1 rome 125 1 526 27 625 57.175 13 125 118.200 
00 — 61.359 10.750 1311 1 16.500 7,276.7 22 250 21.061 21.130 EC 2m um 
25 61.129 10.875 |. 373.1 16.625 7,499 8 22.375 24,607 45.942 7,4 . i» ot, 
0 14.583 16.750 4. 4404.9 É : d * 
81.943 11.000 1,437.4 16.875 * 961 2 22 500 25,161 28.000 60,344 33.500 123,650 
; : 11.125 1,503.8 k T 22.625 25. 125 28.125 61, 429 33.625 125. 500 
x) 89.836 11 250 1,572.6 17.000 8,199 7 22 750 26,298 28.250 62,528 33.150 127,330 
> 11 7 E 17.125 8,443.5 22.875 26,881 28.375 63,642 33.875 129,280 





(Continued on next page) 
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Polar Moments of Inertia of Circles (continued) 


D D 1A D 4A D 1A D 2 1A 


000 5.000 102,580 56 000 965,470 000 1,978, 100 000 3,633,900 , 159, 700 
1 107.070 F 971.110 1 1,993,100 125 3. , 200 24 ,194,300 


} 
<) 2o 


250 5 250 111,610 56 . 250 942.810 2 008, 000 250 3. 700 229.100 


375 7. 08 i 116,150 3 375 991.620 d 2.022,900 375 a. , 200 3i 264,200 


120.780 " 500 000, 100 i ,0348, 000 500 i 1 000 5 , 299 . 200 
125, 410 7 , 009. 300 7 2,053,200 78.625 3. 100 ( > , 334,500 
130. 100 i 015.300 068, 400 (0.1250 S. Ti , 269.900 


14.820 81 ,027.300 ,083, 700 8.875 3. , 700 87 , 405,500 


. 100 i 3,823,900 , 441,200 
, 600 , S, , 100 „477,100 
,100 i S. 500 : , 913,000 
, "00 f i , 000 375 549 , 300 


000 1 9 000 139 570 7.000 ,036 , 300 
25 i 125 114,260 01.125 ,U15,500 


25 
250 51,58 250 200 250 ,051,600 


t$t2t2t2 


Mo , 080 97.375 , 063,900 
920) 58.990 1.500 013.200 
130 * 960 625 , 082,500 


360) i 8,910 1.4250 092.000 
620 87 73,980 875 , LOL, 400 


500 3,921,600 J ,905,2500 

300 300 625 ,622,000 
' 300 79 75 z "200 750 , 658, 600 
"200 3° 300 875 695,300 


000 132,300 
000 900 7.000 19,060 000 , 111,000 000 2,225, 400 ,021,200 125 . 169. 400 


>= »- >= 


25 , 200 7.125 84, 180 8.125 , 120,600 25 í ,200 : , ,400 250 806,600 
250 ,920 7.250 , 350 250 , 130,300 250 7 7,800 25 j 100 375 843.900 


5125 71,870 375 ,520 t i . 140,000 M5 2,214,100 9 x ,100 


UNEEN 


500 , 881, 400 
250 i 190 , 149,800 500 : . 600 .122,700 625 919. 100 


650 1 505, 060 51 5 ,159,600 625 4 , 100 N , 300 750 ,957,000 


„070 7.750 5 390 , 169,600 750 1 700 750 , 174, 100 , 995, 000 


920 7.87 515,730 ( 600 815 2. , 400 815 e ,000 * 
,6 873 > 033,100 
100 2.H 071,400 
" , . € 9 900 
125 190 f 25 526,600 5 25 : .100 125 2,374, 100 j 29 ,200 109,900 
250 020 250 110 250 , 209 , 900 250 2. , 000 141.250 £i . 500 2.946 148,500 
510 8.375 531,620 59.37 220.100 32 2. . 100 j Mo : 800 ‘ 100 


000 t 000 8.000 > , 160 000 à ,600 000 2,357, 200 000 


, 200 
. 200 
, 600 


140 500 t , 220 5 230,500 500 2,425 , 200 81.500 , 331,400 
750 625 t ,030 2 4 , 800 625 z. . 500 81.625 , 358,000 
10 150 554, 480 1 . 251.300 150 2 900 ( 750 , 384, 800 
, 030 875 5 190 5 i , 800 2. ,200 j 75 , 600 


-)-1 


3.909 
500 
, 200 
100 


000 710 000 565,960 000 242,300 000 2. ,900 - , 438,600 
29 207, 420 125 71,760 25 , 283,000 71.125 d 400 i , 700 
0 2 150 250 PE. i 293,100 250 2. , 100 j ) É 3,000 


Te - »—- -- 


910 315 Mo 1 , 900 7 375 1 1,900 : ,920, 400 


QQN 


100 
300 
, 700 500 8 500 : 300 500 2, , 800 : d ,900 700 
510 5 5 625 . 21 200 71.625 2 . 800 ü 4 . 500 J 
350 7 750 d 1,200 11.750 d ,900 8 J 300 
» 220 $7 E: 875 348, 200 71.87 2. . 100 3? 87 31,100 000 
Sus 
000 221,120 : 000 4 , 200 72 000 2. . 200 83.000 i 200 ae 
125 050 125 37 500 i 125 100 83.125 , 687,300 175 
250 3.000 5 4 1 250 a , 700 250 2. . 200 250 á ,600 


875 980 i $5 S 000 95 2. , 700 ( Mo i 900 


aaa 


200 


000 
700 
8600 


000 


NN 


00 
, 900 
Xn 
100 


990 5 >00 f , 100 72.500 2. 712. 400 772.500 
030 ) 4 625 : 900 12.625 i .100 3 ,UOL, 100 


-]-)- 


750 , 100 750 1 7,400 i 150 2.150,000 t i , 829 , 800 


875 1.200 0. 87 d 87 , 139,000 875 X 000 8: , 858, 800 p 300 

500 

000 d 330 000 ,170 000 . , 700 73.000 i 88,000 t B ,900 080 900 

125 ; 190 125 70,690 125 k t00 7: y S 1,100 84 : 7,000 £ "123 100 
50 57.670 1.250 11.290 950 ,41 200 1 25 t00 : 25 I QUO " : 

i ,uU90 M 930 i d . 100 2,845, 700 t 3 : 100 8,166,000 


, 208 , 900 

130 ) 610 , , 000 5 9. .200 5.200 251.900 

110 ; 130 5 . 510. 100 2,884,700 8 5, 900 ' 295100 
710 i 110 75, e 2.200 i 15 2. . 00 M. 750 D. ,000 s 

} 930 87 , 534., 300 73.8 : 100 84.875 5. , 700 000 8,338,400 

125 8,381,900 

250 8,425,600 

Mo i .500 


600 7.42 52 000 i 810 000 : , 500 i ` 900 000 , 124,800 
25 82 2. 125 124,130 125 : ,800 i : 2: ,900 85.125 5. 900 
250 ? 2.250 731,720 $250 911,200 25 2.983.900 250 5, 185,300 


- To 


760 375 . 583,700 i i 3, 000 Mo 5,215,800 500 , 513,400 
625 ,557, 700 
750 Es , 100 
875 , 600 


840 3.500 .200 i 3,024,300 5.500 i t00 
i20 »2 . 62 i 960 $ 625 j, 800 625 i 700 85.625 E , 200 


. 280 39 1 130 5.150 500 74.750 » 5. 100 750 3 000 
870 87 7,370 3.875 Mn) 74.875 3,085,600 85.875 5. 000 000 i 300 
25 7 200 
000 3 190 33 000 774,650 000 100 75.000 3. . 300 000 370,200 SRA i 


29 j 140 $125 781,980 125 . 000 (9.125 E 1,100 25 g 500 
250 2.930 250 "ti 50 250 . 000 75.250 1,900 250 9. 2,900 


00 


Mo» 90 $ 375 800 à. 000 19.375 d 8,900 Mo 9. ,900 : 900 
400 
200 


,009, 100 


00 29(0 300 290 500 200 i 500 à 000 5 d .100 


625 124.090 ^. 625 i ,U30 625 i 2.400 i 625 100 f a , 000 
750 910 23 750 30 150 ay 700 12.150 — 100 R 75 5.9 , 100 
875 31,760 1.815 821,070 875 7 , 100 Yi ,253, 700 i 5,592,100 000 ,055, 300 

125 , 101,500 
50 , 148, 000 
19 ,194, 700 


000 610 51 000 ) 780 5.000 . 2.500 1 3.21 300 5,624,400 
125 70 125 { 930 2.125 7 000 7 á 900 8T 5,656,800 
250 j 500 250 8 360 5.250 119,600 1 5 — ,600 : 5. , 300 


190 i i 200 M» : , 200 5 3. , 400 87.31: g 21,900 500 B 500 


» 
1 
ó 


53 , - ^ * 625 , 288,500 
0 { 120 00 1 7,100 i 300 9. , 800 750 : 700 


80 090 625 d 800 1 25 33 t00 i ) 5. , 700 n° ( 
680 7 82.140 150 834. 800 7 á . 500 *. 5. ,800 9 : - 
800 a 200 1 p 700 7 a , 00 i 1 : 94,100 000 b , OW 
000 367.970 55.000 ) 350 ,062,800 1 3, 100 8.000 5, 887, 400 125 
1225 (2,170 125 »10 ; 000 i ~ 473.600 88.125 5,921,000 
250 j 116 5.290 ,610 í .200 3 . 100 250 5,954,600 
MO 380 , 680 M , 100 1 , 500 37! a. 800 ( Mo 9, 988,500 


500 84,950 170 900 4 E 600 in. 500 022.400 
8 320 ~ 4 880 d . 1400 E 500 8.625 ,056,500 
100 i 8.370 1 000 1 581,500 i 750 , 090,700 

, 120 05.8 900 600 1 3, 700 £ 6,125,100 000 
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DOLL LL OLLD 


tiow often can motors 


take a "HOT FOOT”? 


Overloads, dirt, corrosive acids, heat, 
moisture and the human element can 
all play tricks on even the best de- 
signed motors. Any one, or a combi- 
nation of them, can give your motor 
a “hot foot” once too often, then - 
failure. 

Most motors are designed, by ex- 
perts. to do their specific. jobs effi- 
ciently. Most of them are built to 
give trouble-free service and to oper- 
ate ec onomically. Without the motor 
manufacturers’ design and production 
skill American industry would be at 
a standstill today. Yet. the records 
show that motor failure still imposes 
an extremely heavy time and dollar 
loss on every industry. 

Fiberglas* Electrical Insulation Ma- 
terials have proved their ability to pro- 
tect motors of all types from the con- 
ditions which cause a majority of the 
failures. They provide that “extra” 
protection which assures longer, more 
economical operation and decreases 
down time and its consequent produc- 


tion losses. 


Fiberglas Insulation cuts 
rewind shutdowns 


Typical of the advantages which 
Fiberglas Insulation provides is this 
experience of a concern in the metal- 
working industry. 

\ manufacturer of automotive parts 


74 


was using 3 h-p, squirrel-cage, 3600 
rpm motors to drive fans for oper- 
ator and hot stock cooling. The motors 
were operated in high ambient tem- 
peratures and exposed to dust, grit 
and metal scale. The motors were fail- 
ing at sixty-day intervals. Operators 
complained and the production line 
was slowed down while motors were 
being replaced and rewound. 

Then these mo- 
tors were rewound 
with the same size 
and type of wire, 
but with Fiberglas 
Insulation through- 
out. They have been 
in operation for 
over a year, with 
no failures to date. 

And remember, 


FIBERGLAS | 


the only added cost in rewinding with 
Fiberglas is the slight difference in 
the cost of the insulating materials. 
Fiberglas Electrical Insulation Ma- 
terials, in plain and treated forms, are 
available now. For complete informa- 
tion consult your distributor or write 
for new catalog. Owens-Corning Fiber- 
glas Corporation, 1869 Nicholas Bldg., 
Toledo 1, Ohio. In Canada, Fiberglas 
Canada Ltd., Oshawa, Ontario, 


* * * 


BE SURE TO SEE THE FIBERGLAS 
ELECTRICAL INSULATION MATERIAL EXHIBIT 


THE NEXT SHOWINGS ARE: Bellevue Stratford, 
Philadelphia, January 30-February 2; Belvedere, 
Baltimore, February 7-8; Hotel Roosevelt, Pit!s- 
burgh, February 19-21; Hotel Statler, Buffalo, 
February 27-March 1; Biltmore, Dayton, March 
7-8; Netherlands Plaza, Cineinnati, March 13-15. 
Further showings will be announced later. 


ASK FOR FIBERGLAS—IN YOUR NEXT NEW MOTOR—AND ON YOUR NEXT REWIND 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL 
INSULATION 


THERE'S A COMPLETE LINE OF FIBERGLAS ELECTRICAL INSULATIONS 


YARNS * TAPES * CORD * 


SLEEVING * 


CLOTH AND OTHER FORMS. Also available 


Magnet wire, Lead wire, Special wires, Varnished cloth and tape; Mica Combinations: Laminates 
Saturated sleeving, Varnished tubing, Pressure sensitive tapes, Special produds. 
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Billions of $'s in Postwar Prosperity 


Will Stay Locked Up... 


en 





Unless We All Help to 


Solve Industry’s No. 1 Problem 


.. creating more jobs with high wages by producing 
more and better products at a lower cost 


In spite of the pent-up demand created by the past few 
years of high earnings and restricted purchasing — 
John Q. Public is going to be mighty cagey when it 
comes to cashing if his war bonds or depleting his 
Savings account. 


The great amount of publicity given to the develop- 
ment of new products has sold future buyers on the fact 
that American industry and genius will soon deliver bet- 
ter, new products ata lower cost. And, having done with- 
out this long, John Q. Public is going to “wait and see." 


Realizing this fact, leading manufacturers of produc- 
tion and processing equipment are modernizing their 
designs with every determination of helping to solve 
this vital No. 1 problem of all industry. 


Business leaders know that only through soundly 
stimulated demand can they create increased produc- 
tion — and provide more jobs with high wages. 


Century Motors Help to Reflect Lower Costs 

Of course, machine tools and other processing equip- 
ment will play an important part in building and main- 
taining postwar prosperity — but electric motors are 







KE 5 | 
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production tools, too, because they are a component 
part of the machines they drive. 


Century Motors offer specialized advantages such as 
—a wide variety of motor types to match the functional 
characteristics of production operation—unusual free- 
dom from vibration that contributes to closer tolerances 
in high speed, precision production—motor protection 
features that mean uninterrupted production in spite of 
hazardous atmospheres—permanently quiet operation 
that results in less waste of human energy—and many 
other specialized features that reflect lower final costs. 


Century's Organization Helps, Too 

Century's national organization of Motor Specialists 
has long helped appliance manufacturers and machine 
tool builders to effect savings in original design and in 
production output costs. They can help you best when 
your machines or your products are still in the blue- 
print or experimental stage. 


Everyone Benefits from Century's Performance 

Whether you are a manufacturer of consumer prod- 
ucts or industrial equipment, a wholesaler or retailer— 
you, too, have a direct or indirect stake in'how well 
Century Motors can help others in solving the problem 
of delivering a better product at a lower cost. 


Act Now — If you are a manufacturer of Motorized 
Equipment or Appliances, it will pay you to call your 
nearest of Century's 31 branch offices. 
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CENTURY ELECTRIC COMPANY * 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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RAYTHEON VOLTAGE STABILIZERS 


CONTROL VARYING LINE VOLTAGES 


TO 115 VOLTS + x% 


Ordinary A.C. line voltages as taken from supply 
mains often vary as much as from 95 to 130 
volts. This impairs the precision operation of 
electrical equipment. 


A Raytheon Voltage Stabilizer, built into new 
products or incorporated into equipment al- 
ready in use, overcomes the disadvantage of 
fluctuating voltages by providing an accu- 
rately controlled source of power to +! 0°, 


Here's what a Raytheon Stabilizer does— 
stabilizes varying input voltage from 95 to 130 
volts to 115 volts + !.°) within 2 cycles. 


Raytheon Voltage Stabilizers are entirely auto- 
matic. They require no adjustments or repeated 
maintenance. No moving parts assure long life. 


Write for bulletin DL 48-537. 


EFFECT OF VARIABLE FREQUENCY 


Since partial resonance is a requisite design 
feature, these devices are sensitive to fre- 
quency changes. The output voltage will vary 
in the same direction and 1.4 times the per- 
centage change in frequency, over a range of 
5*5 of the normal frequency. 


Stabilization, however, will be within + 16% at 


the output voltage which is established by the 
frequency. 


TYPE VR 2 
INPUT VS OUTPUT VOLTAGE 
FOR VARIOUS FREQUENCIES 


for time and stolion 


The coveted Army-Navy “E,” for 
M l N Excellence in the manufacture of 

war equipment and tubes, flies 

= MANUFACTURING COMPANY over all four Raytheon Plants 
Elect Eavipment Div where over 16,000 men and wom- 


190 WILLOW STREET, WALTHAM, MASS en are producing for VICTORY. 


Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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Cast Resina 


Catalin and Prystal thermosetting 
phenolics offer two important advantage: 
to designers and manufacturers a 
ind depth >f gem -like colors 
ed only by minerals and semi-pre 
stones and casting techniques 
permit the us vus. o 
quickly constructed molds with neithe 
size nor thickness limitations. The proper 
ties of Catalin and Prystal are worth 
investigation 


“Loalin’’ polystyrene thermoplastic injec- 
tion molding compounds enjoy a unique 
position among plastics. It possesses out 
standing electrical, chemical and mechan 
ical properties. It has a “zero” water 
absorption and is unrivalled in dimen 
sional stability. Loalin is the lightest 
weight of all the plastics and one of the 
least costly. It is available in c 'imit:ess 
ronge of brilliant colors 


Liguid Resins 
KCotabond, Cotavar and Loabond identify 
"m wide variety of liquid resin formula- 
fions employed for coating, laminating 
glueing, impregnating ond bonding wood, 


iplywood, abrasives, paper, cork, broke, 


"Minings, brushes, etc. Several of these 
Mormuiations now make possible low-cost 
Wechniques for the fabrication of alumi 
mum sheets. They can be economically 
Eos! o! your own plant and exce! as drill 
a saw jigs, router, shaper and hydro 
Norm blocks hecking fixtures [LIEU 
nd dies 


machinability 


“Catalin ... An insoluble, infusible, cast 
phenolic resin of gem-like beauty and 
an unlimited color range — which in 
forms of rods, tubes, sheets or shapes 
can be machined on ordinary shop 


equipment as easily as wood or brass.” 


This descriptive announcement made 
in 1927 marked Catalin’s opening bid 
for the attention of industry . . . and it 
is to this degree of unexcelled machin- 
ability that Catalin in no small measure 
owes its acceptance and growth! 

Catalin could be turned at high speeds 
without coolants . , . Machining opera- 
tions such as drilling, tapping, thread- 
ing, carving, sanding, sawing and shap- 
ing, instantly revealed ease of handling 
. . . Men who had worked wood and 
brass, and fabricators familiar with all 
materials, found in Catalin the perfect 
medium for all machining operations 
.. . Furthermore, extremely close toler- 
ances could be maintained on large pro- 
duction runs—and at low cost! Catalin 
was indeed “The Gem of Plastics”. 

Broad acceptance brought further 
development. Today, Catalin's casting 
processes give free rein to product de- 
signers. Special shapes of any size or 
thickness can now be cast to exacting 
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specifications—in fractions of the time 
and cost required for molding — and 
with a minimum of finishing fab- 
rication. 

It is these Catalin facilities of ease 
in handling that will also mean most 
to tomorrow's planners. The quick re- 
conversion of enormously expanded 
fabricating machinery will be calling 
for materials of greatest beauty—avail- 
able in sufficient volume to enable their 
manufacturers to be first to market with 
the first products of a free world. You 
can count upon Catalin cast resins to 
fill that most important role . . . and 
as this peace dawns and restrictions 
fade, you can also depend upon Loalin 
polystyrene molding and extruding com- 
pounds — and Catabond and Catavar 
Liquid Resins to supply the tremendous 
and waiting needs of all industry. 


Cast Resins 
Molding Compounds 
Liquid Resins 


ONE PARK AVENUE NEW YORK 16. NW. Y. 
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mw another look at that new product your designers are plan- 
ning. It may be that Automatic Electric control devices can make 


it function better—at lower cost. It's worth checking into. 
To help designers perfect new developments—or improve old ones 
—Automatic Electric offers this unique three-point service: 
1. Technical advice by experienced field engineers, who know 
the "how" and "why" of control technique. 

. À complete range of relays, stepping switches, and other con- 
trol units—time-proved products readily adapted to your 
needs. 

. A design and manufacturing service for complete engineered 
assemblies. 

Ask our field engineer for a copy of our catalog of control devices. 


He will be glad to show vou how thev can serve vou. 


AND OTHER CONTROL DEVICES 


Here are job's that can be done easier 
and better with Automatic Electric 


control devices: 


Automatic Selection and Switching of 
Circuits e Time, Temperature and Se- 
quence Control e Counting and Total- 
izing * Inspection and Sorting Operations 
e All Types of Electrical and Electronic 


Control. 


AUTOMATIC ELECTRIC SALES CORPORATION 
A u T ©) M A T | je 1033 West Van Buren Street * Chicago 7, Illinois 


ELECTRIC 


in Canada: Automatic Electric 
(Canada) Limited, Toronto 
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How many in YOUR BUSINESS? 












Two questions: (1) how many of 
these ten simplified operations are 
important in your business? (2) how 
many could be handled faster, 
better, at lower cost—with tem- 
perature controlled by applica- 


tion of air conditioning, refrigeration 


or heating equipment? Ae > 







WASH STORE 


© 
MEASURE DRY 


INDUSTRIAL REFRIGERATION 
AND AIR CONDITIONING 





If the problem involves 
HEATING or COOLING 


...get the advice of General Electric 

now, by writing General Electric GEN ERAL® ELECT RIC 
Co., Air Conditioning and Commer- 

cial Refrigeration Divisions, Section 

452, Bloomfield, N. J. 


Tune in: “The G-E HOUSE PARTY,” every afternoon Monday through Friday, 4 p. m., 


X BUY...and hold... WAR BONDS A EW 1,688... "The G-E ALL-GIRL ORCHESTRA,” Sundays 10 p.m.,EWT, NBC... 
auaa —— THE WORLD TODAY," News, Monday through Friday, 6:45 p. m, EWT,CBS 
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When designing your post-war 
product, consider this new Oster 
development in applications where 
constant speed is a nesessity... 


6100 
SPEED VS. VOLTS @ 1/100 HP. 


22 24 26 28 30 32 34 
VOLTS 


Rating of Motor 
Type BSTG-1A-2 
Horse power—1/100 continuous duty 
Speed—6000 R.P.M. + 1% 
V oltage—25-30 volts D.C. 

Amps. input—.95 


Starting Torque—300% of full load 
torque 


Gives You the New Design 


and Operating Advantages 
of CONSTANT SPEED 


Here is a new Oster development in a constant speed, governor- 
controlled motor that backs up your good judgment when you 
specify it for applications where constant speed is a necessity. 


This motor is now in production and deliveries can be made in 


the very near future, Here are the features that assure you of 

satisfaction: 

Housing: Die cast aluminum end brackets, Mild steel field housing. Totally 
enclosed. 

Finish: Black anodized end brackets. Cadmium plated field housing. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with a grease suitable 
for any specific application. Bearing housings fitted with steel inserts. 

Windings & Insulation: Field coils and armature wound with a select grade 
of insulated copper wire and impregnated with a high quality heat 
and moisture resisting insulating varnish. 

Brushes: Equipped with high grade metal graphite brushes. Beryllium cop- 
per brush springs. 

Governor: Furnished with a centrifugal governor to maintain constant speed 
over a voltage range of 25 to 30 volts. 

Temperature Rise: Maximum frame temperature rise at rated output will 
not exceed 55? C, 

Modifications: Motors can be furnished with special shaft exténsions, mount- 
ing arrangements, finishes, leads, etc. All modified units are con- 
sidered special. 


MOUNTING HOLES 
6-32 TAP 


Let us help you fit this and other 
Oster Motors to your requirements. 


John Oster Manufacturing Co. 


DEPARTMENT P-22 * RACINE, WISCONSIN 


s 
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Here’s another difficult hardening job, done 
simply and quickly with Megatherm. 

Exact contour hardening of the inner gear of 
these supercharger clutcli discs was done in less 
than 24 of a second each. 

These gears were hardened to a depth of .050", 
with the hardening closely following the tooth 
and root contour of the gear surface, without 
affecting the strength or ductility of the remain- 
ing metal. The unretouched photograph above 
tells the story. 

To do this contour hardening a jig was built 
to support po so that its inner surface sur- 


ALL @) 


QT: » 


©: 








in = of a SECOND 





ELECTRONIC HEAT 


rounded a two-turn induction coil, directly con- 
nected to the output terminals of the 25 kw 
Megatherm. 

The Megatherm automatic timer limits the 
heat period to exactly 74 of a second, then 
operates a solenoid which trips the dise into an 
oil-quench bath. 

Here is another example of Megatherm's adapt- 
ability to many hardening problems involving 
irregular and *hard-to-get-at" surfaces. 

If you have a surface hardening problem... 
whether for wartime or peacetime application 
... consult Federal’s Megatherm engineers for 
the answer or write for complete data, 


Á | 3» Jelephone and Radio CT LLL 
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INDUSTRIAL ELECTRONICS DIVISION 


Newark 1, N. J. 
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“ALTITUDE 
BRUSHES, 


First aid for difficult 
ground-level applications 


Many months have now passed since Stackpole 
brushes treated with a Westinghouse process first 
made aircraft generator brush life at high altitudes 
a matter of weeks and months instead of simply 
hours. During this time, much has been accom- 
plished in adapting these same outstanding high- 
altitude brush principles to difficult and unusual 
ground-level applications. 

The basic feature of these brushes is of course 
their amazing ability to maintain the essential pro- 
tective film on commutators in order to minimize 
wear under a wide variety of commutating con- 
ditions. Although Stackpole research in applying 
this feature to brushes for earth-surface equipment is 
still continuing, it has now reached a point where 
Stackpole engineers will welcome inquiries from 
brush users having unusually difficult conditions to 
meet. You can count on a frank and honest opinion 
as to whether or not we believe Stackpole High- 
Altitude Brushes can help you. 


STACKPOLE CARBON CO., St. Marys, Pa. 


THE NATION'S LARGEST PRODUCER OF 
FRACTIONAL HORSEPOWER MOTOR BRUSHES 


Brusbes and Contacts ( All carbon, graphite. metal and composition t» pes ) 

Rare Metal Contacts @ Graphite Bearings @ Welding Carbon P nd ucts 

Paching, Piston and Seal Rings @ Continuously Adjustable Carbon R/costals 
Sintered Iron Components 
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DUMORE WILL HELP Y OU ENGINEER THIS COMPACT 
POWER AND CONTROL UNIT INTO YOUR PRODUCT! 


If vour product requires — or could be made more uset 
salable by — à motor which can stop itself after a c 
number of revolutions, you should get in touch with Dum: 
engineers at once. Because Dumore has developed 

duced in large volume many of the ingenious fractiona 
motors which have contributed so gi 

power of Allied aircraft, you can expect an unusual 
practical solution to your motor-design problems. Com: 
"Headquarters" — give your product the benefit of the 


advanced thinking in motor-design and motor-producti 


The Dumore Company, Motor Division, Racine, Wisconsin 


Li 


MORE BECAUSE IT'S A 


D UM - FREE! Get this helpful design 


data book with complete speci- 
fications on Dumore Motors 
Write for your copy today! 


HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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CHROMALOX 
CONSTRUCTION 
assures 

QUICK HEAT, LONG 


e HROM ALOX -onon 


OF OPERATION 
RING HEATERS 


When you heat Chromalor 
ane sure 


You get the ideally right heater for the job, 
selected from the broad line of carefully de- obtainable 
signed Chromalox heaters, widely varied in quality of 
type and capacity. You get the valuable co- sekel 
operation of Chromalox engineer-representa- chrome-ni 
tives, who know in- resistance wire 
dustrial beat and are 
backed up by files of 
valuable reference data 


on Chromalox past Special CHROMALOX refractory 


performances, 


Study the cross-section abovo. 

Note how the surrounding 

refractory protects the resis- 

—— tance wires against exposure 

E hromalox Ring Heaters provide to air—oxidation—as well as 
uniform temperature distribution in ng —— damage by any other ole- 
— — — — URN , ment. This refractory is com- 
pacted by special hydraulic 
: f presses. Its unrivalled den- 
Machine parts, metal blocks, dies, hy ws E sity permits a faster rate of 
platens, hot plates, molds... Cry o « —. heat transfer which does not 

> : — decrease with use. 


heating: 


Glue, oil, soft metals and other —— — — 


liquids... < * x r —- tection and its rigid die- 

j oN jn formed design aids in main- 

Air in small ovens, incubators, y taining the flatness of the 
brooders, etc. x heaters contact curiae, ft 
won't warp. All Chromalox 

. — s e heaters are built on this prin- 
Chromalox Ring Heaters assure the dai diodes dido 
right heat at all times—and that means Chromalox Ring Heaters are designed to clamp during high quality of Chro- 


. | . TM tigbtly to tbe bottom of a platen, mold or any malox formance. 
uniformly high quality product and flat surface. In the picture above Chromalox pe 


elimination of waste. They avoid diffi- ————— T E —— 
cult mechanical problems particularly 

in moving dies or molds, where a sim- 

ple length of flexible conduit takes the 

place of complicated pipes and valves. Better working 


conditions are yours, too, for the heat is confined to FOR MORE "KNOW HOW" 
d ON CHROMALOX HEAT 


Call in your local Chromalox Appli- 

flame haza rd. cation Engineer, We will connect you. 
Write for catalog and literature in- 
cluding the "How to'" book of elec- 
tric heat. 


ROM A LO X EDWIN L. WIEGAND CO. 


7500 THOMAS BLVD. 


ELECTRIC HEAT AT ITS BEST PITTSBURGH 8, PA. 


the object or area to be heated, without fumes or 
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ELECTRONIC FINGERS 
Z THE WAY--- 


to Maintain Constant Vapor Velocity 


With the aid of Photoswitch Pilot Relay, Podbielniak Centrifugal Com- 


pany, manufacturer of laboratory equipment, puts electrons to work to main- 
tain a constant vapor velocity in the distilling column of their high-temper- 



















p 


E 


P" 


4 


ature fractional distillation apparatus. As only microamperes are passed 
through the manometer fiufid there is no danger of electrolysis, oxidation or 


explosion from sparking contacts in the presence of inflammable vapors. 
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1 Field-proven for accuracy and relia- 
bility, Photoswitch Pilot Relay is 
an integral part of this precision 
laboratory equipment. 


HOTOSWITCH scorrono . 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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WHY WE LIKE TO "ROLL OUR OWN" 


THE production of high-efficiency electrical and 
electronic equipment demands close control over the 
manufacture of most of the parts which go into it. 

To be certain of accurate control over component 
parts, Connecticut Telephone and Electric Division 
manufactures an unusually high percentage of them 
in its own plant. For instance, we produce our own 


magnets, wind our own coils. Stampings and screw 


MAGNET'S have a great deal to do with the 
efficiency of many types of electrical apparatus. 
Specially developed alloys treated in our own 
electric furnaces permit close control over the 
performance of C. T. & E. products. 


machine products are turned out to our own stand- 
ards, in our own shops. 

These facilities for complete fabrication of the 
more essential elements of a piece of electrical or 
electronic equipment are as important to eur cus- 
tomers as to us—they result in a better product at 
a “better” price . . . also assurance of our ability to 


keep delivery promises. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. « MERIDEN, CONN 


TELEPHONIC SYSTEMS è SIGNALLING EQUIPMENT e ELECTRONIC DEVICES e ELECTRICAL EQUIPMEN! 
HOSPITAL AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS è IGNITION SYSTEMS 


Propuct ENGINEERING — Fesruary, 1945 





CHICAGO 


SCHENECTADY, N. Y. 
Mica insulator 


FABRICATING PLANTS LOCATED FOR FAST SERVICE 


Your product—made of LAMICOID, the ver- 
satile plastic laminate—can be manufactured 
and delivered on short notice from our 
strategically located fabricating plants. 
These plants are located in the large indus- 
trial centers to give prompt service and 
quick delivery. They are fully equipped to 
fabricate mechanical, electrical, graphic, 
translucent and engraving LAMICOID prod- 
ucts to meet your specific requirements. 


There is a variety of fabric or paper bases 
—also asbestos or Fibreglas— laminated with 
the proper thermosetting resin. LAMICOID 
is available in rods and tubes in a wide 
diameter range and in sheets of 36" x 42" 
standard size in a range of thicknesses. 

Our fabricating plants and engineering 
service are available to you for fitting 
LAMICOID to your product requirements. 
"Phone or write the nearest office. 


MICA INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 


CLEVELAND 
SAN FRANCISCO 
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CINCINNATI . 


BOSTON 
SEATTLE 


HOUSTON 


You'ne Within Easy Reach 
. «| LAMICOID 


LOS ANGELES 
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— Adaptability 


COIL FORM FOR INTERNAL WINDING 


by STUPAKOFF 


Permanently strong and stable both me- 
chanically and electrically, ceramics are 
Versatile materials capable of intricate 
design. Competent engineering enables 
dimensional tolerances to be held to 
a minimum. 


The internally wound coil form 
illustrated is engineered and produced 
by Stupakoff for a specific application. 
Resistance to thermal shock and me- 
chanical strength are specifications 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


embodied in this one-piece extruded 
insulator. Slotted, longitudinal winding 
holes expose the heating element and 
allow sheat to be directed- instantane- 
ously to the center of the coil. 


Specialists in the field of electrical in- 
sulation, Stupakoff engineers are trained 
to find specific solutions for your insula- 
tion problems. Contact Stupakoff today 
—two generations of dependability in 
the ceramic field justify this choice. 


Ceramics for the World of Electronics 
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The Only Solenoid 


BUILT BY MACHINE TOOL BUILDERS 
FOR MACHINE TOOL BUILDERS 






NON-MAGNETIC 
GUIDE PLATES 






STELLITE WELDED Q. f 
CORE-BONDING af 
LAMINATIONS 






BAKELITE 
SPOOL ENDS 












FLUSH RIVETED 
OUTSIDE 
ARMATURE 





3 PLY 






















AM HAND WOUND 

— COPPER COIL 
AND 

HEAVY FULLY — 

IMPREGNATED | 

CORD | ONE CENTRALLY 







LOCATED AIR GAP 





STELLITE WELDED 
AT POINT OF 
IMPACT 











STEEL 
COIL LINER 


I 


| 
of 
i 
| i —- GRADE 
p Ji J LAMINATIONS 














n———————————P— 
EC * 


SHADING COIL 















This “X-ray picture" shows you the Namco Solenoids are doing thousands 
special features of the Namco Solenoid. of automatic jobs— let us give you engi- 

Their record in service is just what you neering recommendations to suit your 
would expect from a Solenoid so ruggedly special application. Bulletin EM-41 gives 
built—so well protected against failure or details. 





Acme - Gridle 
y 4-6 
Chucking Automati E p Spindle Bar and 


wear-out. 
Automatics . ingle $ 
Taps . The th Auto - matic —* ding e 


UMUC Se: 


2170 EAST 131st STREET + CLEVELAND 8, OHIO entities « ontra —S 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 

Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal! 

High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re 
quested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 


THe H. A. Witson COMPANY 
105 Chestnut Street. Newark 5, New Jersey 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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"M OTOR-DRIVE IS MORE THAN POWER" 


INVESTIGATE THE POSSIBILITIES 
of Al - C ecd»éc V-S DRIVE 


OPERATING FROM A-c. CIRCUITS! 


— MAINTENANCE of a desired steam 
pressure from boilers is important in power 
company operation. To you, who may not need to 
worry about this problem, the fact that it is being 
handled automatically with the help of Reliance 
V*S Drive should nevertheless be interesting. It 
is a good indication of the wide variety of uses 
to which V*S Drive may be put. 


"Reliance V *S" is an all-electric, adjustable-speed 
drive for A-c. circuits that provides for starting, 
stopping, speed-changing, smooth acceleration and 
deceleration, jogging, inching and other operations. 
All are centrally controlled from a conveniently 
located panel. Production machinery output is 
being increased, quality and uniformity of prod- 
ucts improved, operator fatigue decreased and 
operation and maintenance costs lowered by many 
VxS Drive applications in many industries. 


If you haven't investigated Reliance V*S Drive 
in relation to your own work, we suggest that 
you call in a Reliance Application Engineer. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1080 Ivanhoe Road * Cleveland 10, Ohio 


Birmingham * Boston * Buffalo * Chicago * Cincinnati * Detroit * Greenville (S. C.) * Houston 
Kolomozoo*Los Angeles* Minneapolis* New York*Philadelphia*Pittsburgh *Portland (Ore.) 
St. Louis * San Francisco * Syracuse * Washington, D. C. * and other principal cities 


Each of the 14-ton-per-hour mills (upper 


photo) serves one 500,000 pound-per-hour Pu 
boiler. Amount of coal fed into each mill, 
and thence to its boiler, is regulated by a P0 


Reliance V*S Drive unit, three of which 
are shown in above illustrations. 
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I'D LIKE TO SEE 
ABOUT SOME SMALL DO YOU 


MOTORS PAA KNOW WE MAKE 
MOLDED PLASTICS, 
TE 


THIS conversation might 
easily occur at our re- 
ception desk because 
here under one roof and 
management we produce 
both small motors and 
molded plastics in large 
quantities for use in widely 


different products. 


YES, YOU CAN BUY BOTH 


AT GENERAL INDUSTRIES 


small motors. We’ve built Smooth Power 


P ‘Take 


units for many vears for our own line of velvety operat- 


ing recorders, record -changers and turntables. We 
supply standard or designed-to-order Smooth Power 
drives and assemblies for automotive devices, controls 
and other small electric products. Our customers include 


leading manufacturers in a wide range of industries. 

4,09 

^ Now about molded plastic parts. We have the THE 
equipment for small and large work in any quantities. 
Our engineers, mold makers and machine operators ENERAL 
have the combined “know-how” to deliver better plastic 


parts quicker and at prices in line with our established NDUSTRIE 5 
high quality. If you visit our factory (and you'll be f COMPANY 


welcome) vou'll be amazed at the diversitv of our work 


and at the length and quality of our customer list. 


Yes, you can buy both small motors and 
molded plastics for your postwar prod- 
ucts from General Industries. We suggest 
a general discussion now, to be followed 
by details when our war work has been 
finished. It will be appreciated if you will 
address the specific division ...s motors 


or molded plastics. 


sags eS NNR ARON REC RL AN AE TOMAR RIESE 7 
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@ The magnetic control equipment consists of 
individual magnetic starters providing overload 
and undervoltage protection for a 30 HP. spindle 
motor, 7/2 HP. motor for hydraulic pump, 12 HP. 
hoist motor, and % HP. coolant pump motor. Con- 
trol transformers and relays are also provided. 
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e The electronic equipment is a "3C" Bulletin 7313 
type ET Electronic Timer specially designed to 
time the cross-feed of the grinder. Entirely auto- 
matic, it has a time range of 1/10 to 1 second, 
providing wheel feeds, adjustable up to width of 
wheel. This timer is built for a severe duty cycle 

40 operations per minute, 24 hours a day. 
Where quantities large enough are involved, we 
are in position to design similar electronic 


control for many involved machining operations. 


CLEVELAND, 10, OHIO Missi 
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CONTACT FORMS 
d 

FORM A 

Single Pole Make 


FORM B 
Single Pole Break 


— 


FORM C 


Single Pole Double Throw 


FORM C' 
Single Pole Double 
Throw Open Neutral 


p 


FORM D 
Make Before Break 


— 
p E 


FORM 
Break-Make-Breok 


id i dai 
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MOSSMAN SERIES 6300 HEAVY DUTY TURN SWITCH 


Permits Almost Unlimited Circuit Arrangements 


Latest development in the Mossman line of precision heavy duty multiple circuit turn switches 
is the Series 6300 ... a big, husky switch for panel mounting that permits a most versatile 
control set-up. 


Electrical and production engineers will find this switch most useful in such applications as 
Signal systems, alarm systems, controls for machine tools and welding equipment, lighting 
systems, annunciators and many other types of electronic devices and controls. 


The Series 6300 Mossman Heavy Duty Turn Switches are available as either three posi- 
tion (Series 6303) or two position (Series 6302) switches. An almost unlimited series of 
combinations of contact assemblies may be built up by use of any combination of the six 
basic forms shown. 


Standard heavy duty contacts are of 3/16" diameter fine silver, rated at 10 ampere;, 
110 volts A.C., non-inductive. Extra heavy duty contacts are of 5/16” silver alloy rated at 
20 amperes, 110 volts A.C., non-inductive. Breakdown rating of springs to ground 
2000 volts, A.C. 


Send for complete information on the new Series 6300 Mossman switches. Also ask for 
catalog which describes the full line of Mossman precision electrical components, including 
many types of heavy duty, multiple circuit lever switches, turn switches, push switches, plug 
jacks and other special switching components. 


DONALD P. MOSSMAN, INC., 612 N. Michigan Ave., Chicago 11, Il! 
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Uniform, Synchronous Speed 


at Every Station 


— € 


PEI 
—— 


P 
——— 9 0 EE P, 


ha Wetter Cabe! motor 


Electric motors driving the intricate mechanisms of Teletype Machine powered vi 


machines that transmit and record messages verbatim 
must have identical operating characteristics at every 
station. Since standard “off-the-shelf” motors cannot such as teletype machines, and other sending and 
meet the strict performance requirements, such as uni- receiving equipment are Holtzer-Cabot powered. 

form, synchronous speed, quietness, load cycles, etc., 


Although, today, all of our plant facilities are being 


the solution is a special motor designed to exactly mee * * i Es e 
> ae oy designed to exactly meet utilized for building special fractional H.P. motors for 


the particular operating conditions. a £ 
I I E 3 military use, our motor development engineers will 
For over 50 years Holtzer-Cabot has designed and built gladly discuss your post-war motor requirements with 


special motors to fit the application. Many machines you. No obligation of course. 


Lr p 
specia n MOTORS DESIGNED TO FIT THE APPLICATION 
M o 
é » HOLTZER-CABOT 
M 


Division First Industrial Corporation 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASSACHUSETTS * CHICAGO, ILLINOIS © NEW YORK, NEW YORK * PHILADELPHIA, PENNSYLVANIA 
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14 MICRO SWITCHES 


Control 12 Accurate 


Operations of this 
Stokes Molding Press 


Every 33 Seconds 


Timing, limiting and safety operations of this 
Stokes Automatic molding press, which can 
perform a complete cycle in as little as 53 
seconds, are accurately controlled by 14 
Micro Switches: 

The F. J. Stokes Machine Company of 
Philadelphia, Pa., turned to Micro Switch as 
the control components of this accurate mold- 
ing machinebecausetheir small size, preciseop- 
erating characteristics, long life and depend- 
ability most exactly met their requirements. 

Experience of the F. J. Stokes Machine 
Company with Micro Switches is typical of 
the many uses design engineers are finding 
for this small, sensitive, durable, snap- 
action switch. 

Design engineers who are planning prod- 
ucts for che highly competitive post-war mar- 
kets should be thoroughly familiar with Micro 
Switches and the many advantages they have 
to offer. We will be glad to send you as many 
Micro Switch Handbook-Catalogs as you 
may be able to use. Write for them today. 

Handbook-Catalog 
No. 71 gives com- 
piete information on 
Micro Switch for use 


in aircraft equip- 
ment. 


Two stars have been ad- 
— — ded to our "E" Flag as 
Handbook- Catalog 
N 6% gives com- 


further recognition to the 
men and women of Micro 
plete details on Switch for maintaining 
electrical character- our war production 


s, housings, and » standards. 


— — AA. 


MICR 


^. (MGWITCH 


A DIVISION OF FIRST INDUSTRIAL CORPORATION 


FREEPORT, ILL., US.A., Sales Offices in New York, Chicago, 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.) 


Nine Plastic Enclosed Micro Switches 
ore used in the sequence and timer 
control, Eight of them are actu- 
ated by adjustable cams set along 
the sequence control bars. The ninth 
shuts off the control motor and starts 
the timer which determines the cur- 


ing operation of the mold. 





Four Plastic Enclosed Micro Switches 
are used—two as travel limits and 
two as safety limits for the press 
ram, The travel limits are operated 
by adjustable push rod actuators 
to stop the press ram at the correct 
extremes of movement. The safety 
limits operate only to stop the press 
if the others should not be set 
correctly, 


One Die Cast Enclosed Micro Switch 
is used on the air and mechanical 
mold cleaner. It is actuated by a 
push rod and operates the six air 
ets which blow a sheet of air 
through the mold to blow off the 
molded part. 


MARK 


Let's all back the attack — Buy extra War Bonds 


The basic Micro Switch is a thumb- 
size, feather-light, plastic enclosed, 
precision, snap-acting switch. Under- 
writers' listed and rated at 1200, V.A. 
at 125 to 460 volts a-c. Capacity 
on d-c depends on load character- 
istics, Accurate reproducibility of per- 
formance is maintained over millions 
of operations, Basic switches of dif- 
ferent characteristics are combined 
with various actuators and metal 
housings to meet a wide range of 
requirements. 
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Howell Protected Type Motor, shown, gives com- 
protection against dripping liquids, metal chips 
ther falling particles. Completely streamlined— 
ng non-breakable steel frame—malleable or steel 
cast iron end plates and cast iron, weatherproof 
nal box are standard construction features. Spe- 
orizontal and vertical mountings are available. 


ible in sizes 5 Hp. and smaller. Other sizes and 
types available up to 150 Hp. 
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Now, while the delivery situation in the entire motor industry is 


serious, the arrival of a new Howell Motor gives double satis- 
faction. 


First, you get the satisfaction of receiving a better performing 
motor. 


Second, you know that it will give you better service, because 
we have rigidly adhered to our policy of maintaining prewar 
standards and have steadfastly refused to compromise in quality. 


Sure, we are swamped with orders today! But we fully recog- 
nize our obligations and are putting forth our maximum efforts 


to see that Howell Motors are distributed fairly among all of 
our customers. 


Ciy 1h We 
HOWELL’ ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 





A PROBLEM IN... 


UNDER GRUELLING CONDITIONS, BLOOD BROTHERS 


UNIVERSAL JOINTS DELIVER THE Power 


Where perfect alignment is impossible because of continual twisting 
and wearing of chassis structure, efficient power delivery is eosily 
solved by the flexibility of universal joints. Blood universal joints are 
used in the giant Cedar Rapids rock crushing plant, shown above, to 
simplify design and help reduce cost of power, maintenance and 
operation. Blood joints are designed for stamina, efficient operation, 


TOP: Transmitting power from unit to main countershaft. 
BOTTOM: Drive from swivel head to conveyor. economy and simplicity — backed by 30 years experience in power 


RIGHT: Return conveyor power transmission. transmission engineering. 


— Ee 8 L O O D 
: | 
e , 

DESIGN ENGINEERS 


AUTOMOTIVE TYPE 


let our engineering 
stof help in your 
design problems of 
transmitting power 


through angularity 
and misalignment. 


FREE ENGINEERING 


DATA: Specifications 
on all Blood Brothers UNIVERSAL JOINTS 
universal joints and 


engineering bulletins 
—write Dept. 12. 


CONSTRUCTION EQUIPMENT TYPE FARM EQUIPMENT TYPE POWERED MACHINERY TYPE 


BLOOD ODER UD ERE MISI ee Ro 
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You Get It in 
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AIR COMPRESSORS 












For more than 28 years, Sunlight motors have been built on the policy of WASHING MACHINES 

providing full measure. There is no skimping on materials, either in quan- POWER-DRIVEN BENCH TOOLS 

tity or in quality. There is no cutting corners on design. IRONERS 

Proof of the extra value built into Sunlight motors can be found in the MILK SEPARATORS 

features that safeguard performance: the extra-heavy coatings of dielectric MILKING MACHINES 

insulation that protect motor windings—the extra power that provides up FURNACE BLOWERS 

to three times rated starting capacity—the full-gauge copper wire to cut STOKERS 

down heat generation—the diamond-bored bearings, set in self-oiling cast OIL BURNERS 

bronze journals. WATER PUMPS 
REFRIGERATORS f 





Best proof, though, is the trouble-free performance provided by Sunlight 
motors in millions of homes, where they drive leading makes of electrical 
appliances. Manufacturers and dealers know they can depend on Sunlight 
motors for full measure—in years to come as in years past. 





VENTILATORS 
AND MANY 
OTHER APPLICATIONS 










Packard Electric Division, General Motors Corporation, Warren, Ohio KEEP BUYING 
Dependable Appliance Motors for Twenty-Eight Years WAR BONDS 
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Wasner MANUFACTURES 


A COMPLETE LINE OF MOTORS.. 


WAGNER SINGLE-PHASE MOTORS —Available in a 
wide range of sizes and variety of electrical and me- 
chanical types... 


repulsion start -induction, repulsion- 
induction, split-phase, capacitor-start induction-run, and 
shaded-pole. 

Mountings: vertical or horizontal, rigid or resilient. 


Frames: open, dripproof or explosion-proof. 


WAGNER POLYPHASE MOTORS-— Available in several 
types of squirrel cage, wound-rotor, self-excited synchro- 
nous (Fynn Weichsel), and 


special air-conditioning and 


MOTORS 


are but one of several 


WAGNER PRODUCTS 
serving industry. 
Other WAGNER PRODUCTS 
AIR BRAKES 
BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 
INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 


multispeed types. 

WAGNER DIRECT-CURRENT 
MOTORS — Available in both 
appliance and industrial 


types. Compound wound. 
YI P 


Wagner Electric Corporation 


ESTABLISHED 


6406 Plymouth Avenue, St. Louis 14, Mo., U. S. A. 


* 


~ 


S 
Designed for Dependable Operation | 


SHAFT is designed to carry mechanical 
overloads without appreciable deflection or 
vibration. 


LUBRICATION — Long-strand wool yarn is 
used in all fractional-horsepower motors. Oil- 
wells are roomy and the yarn supplies plenty 
of oil, assuring perfect lubrication at all times. 


WINDINGS —The windings of both rotor and 
stator are of heavily-insulated wire and fit the 
slots without crowding. Completely insulated 
and securely wedged into place. 


FRAME — Motor frame is formed from heavy 
sheet steel. Electrically welded to form a 
strong, rigid, unbreakable frame that will not 
get out of alignment. 


SLOTS in rotor are skewed to reduce magnetic 
noise, and to eliminate variation in starting- 
torque at different positions of the rotor. 


ENDPLATES are concentrically machined 
and closely fit accurately machined frames, 
assuring perfect centering of shaft and uniform 
airgap. 


BEARINGS are steel-backed for strength and 
babbitt-lined to minimize wear. They are 
diamond bored after assembly in endplates 
and have a mirror-like finish. 


) 
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“These BRANCH OFFICES ARE READY TO SERVE YOU 


ATLANTA + BOSTON + CHICAGO « CINCINNATI 
CLEVELAND * DALLAS * DENVER * DETROIT 
HOUSTON * INDIANAPOLIS * KANSAS CITY 
LOS ANGELES * MEMPHIS * MILWAUKEE 
MINNEAPOLIS * NEW YORK * OMAHA * PHILA- 
DELPHIA * PITTSBURGH * PORTLAND * ST. LOUIS 
SALT LAKE CITY * SAN FRANCISCO « SEATTLE 
SYRACUSE * TULSA * WASHINGTON, D.C. 


Each of these offices is manned by trained field engineers 
ready to help you solve your motor-drive problems. 


Write for Complete Information 


VAY es 
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ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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PPRACTICAL | 


For Air-Conditioners, Heaters, Ventilators, Display Coolers, Agitators and Ranges 


- - — 
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N° GUESSWORK HERE! For continuous duty Micromotors are neat in appearance, compact 
jobs up to a twenty-fifth horsepower Red- and quiet running. 
mond shaded pole A C Micromotors are engi- You should learn all about their Flush-Weld 
ered to meet your particular requirements. rotors, Pressure-Locked rubber mountin 
Air-S 


: : ir-Stream cooling and su -capacity 
They're practical little power plants because lubrication. " 


they're built to last, because they're thoroughly W rite us today for the compie te story of 
dependable, and readily adaptable, because thes — Redmond Micro: 


41. G. ' Com í 
five acres ol OWOSSO, MICHIGAN, U. S. A. 
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AC AND DC MICROMOTORS s DYNAMOTORS x CONTROLLERS x BLOWERS 





BODINE OFFERS... 


A FULL LINE OF 
FRACTIONAL HORSEPOWER MOTORS 


AC or DC... the frame is the same 


DEPEN DABLE 


PRECISION MADE 


QUIET FINE FINISH 


From 1/6 horsepower . . . Bodine's largest motor, down to 1 | 2000 horsepower. . . 
Bodine’s smallest, there are over 3000 standard specifications to meet every require- 
ment of space limitation and service. 

Such wide variety is highly appreciated by designers of small motor driven ma- 
chines. So, also, are the similar frame designs which permit easy interchangeability 
of Bodine ac or de motors. The changeover can be made without extra drilling 


without loss of time. 


Bodine engineers are expert in motor selection and application. They will gladly 


MU help you select the correct motor for the job. 


* NN b NM WWW SS à 
BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


— — 


MODERN PHOTO FINISHING MACHINES 
EQUIPPED WITH BODINE MOTORS 


Professional photo finishers rely on automatic developing 
and printing equipment for speed and accuracy. One of Ls 
processes print drying. consists in applying heat to the prints 
and turning them on a slowly revolving drum. The speed 
of the drum is accurately controlled by a small electric motor. 

Bodine fractional horsepower motors are used on photo 
drying machines because of their quick response, reliability, 
freedom from vibration, and ability to operate over a wide 
range of speed at low torques. 


> VARIETY OF FRACTIONAL HORSEPOWER MOTORS & m 


PropucT ENGINEERING — FEBRUARY, 1945 





Sterling Slo-Speed Motors give you a complete 
power drive in one unit. Compact - flexible - dust- 
proof - power sealed-in - excellent lubrication . 
available in all gear ratios. 


Sterling Slo-Speed Motors have an efficient, mod- 
ern gear system, based on sound engineering and 
years of satisfactory service on machines for all 


industry. 
Write for complete information. 


STERLING ELECTRIC MOTORS, INC. 
NEW YORK . CHICAGO : LOS ANGELES 
REPRESENTATIVES IN PRINCIPAL CITIES 


CPUCR 
fot Greater Paerform-ability 
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There are literally thousands of Welco 
" Custom-built" motors in operation. Each 
one of these special motors is delivering 
dependable, low-cost service day in and 
day out . . . and doing it because it was 
built by the specialist of special motors. 
The B. A. Wesche Electric Company, for 
35 years builder of " Custom-built'' motors. 

One of the most outstanding features 
of Welco Torque Motors is their "Uni- 
frame" construction. This provides for an 


easy change from A.C. to D.C. power or ° 


vice versa. However, only Welco Motors 


OF SPECIAL 
= TORQUE MOTORS 


9 [6 3l: 


Separately Ventilated 


Blower Motor . . . for cable 


reels . . . or clutches where 
power must stay on continu- 
ally. Motor-driven fan keeps 
large motor cool regardless 
of continuous stall. 


have this vitally important interchange- 
ability. 

Both the A.C. and D.C. Welco Torque 
Motors are built to exert torque up to 
4000 inch pounds—just another develop- 
ment resulting from specialization in the 
difficult, the -out-of-the-ordinary applica- 
tions of torque motors. 

Write to Welco regarding your special 
powering problem. There is no machine 
powering problem too difficult for our 
engineers to solve. 


The B. A. WESCHE ELECTRIC Co. | 


1620-1 Vine St. 


uk 
- 


Ll 


Lr 


E 1 


Cincinnati 10, Ohio 
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ONE after another throughout the 
long history of Radio, Capacitors have been designed, 
perfected and-mass-produced by R/C. 

This is the normal result of over 23 years of 
undivided attention to the proper design, construction 
and application of this one highly critical, amazingly 
adaptable component. 

And it is further, the result of the natural devel- 


>mefitof a group of experts—men who know more 
about variable capacitor problems and how to solve 


then than’ can be found anywhere else in the world. 


RADIO CONDENSER CO. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 
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This motor's in the “doghouse” 


so YOU can stay out! 


You build à unit that contains a 
motor. Say the motor overheats, 


fails. To your customer, it isn't the 


motor that went haywire, it's your 


unit! You're in the doghouse. 


In an effort to prevent motor fail- 
ures of all kinds, Robbins & Myers research men put 
R&M motors over every hurdle an engineer can 
think of (you, as an engineer, know they can think 
of plenty). 

One of many such hurdles is this doghouse test that 
measures air flow produced by the fans within Uni- 
Shell Motors of various sizes. How well the fan does 
its job of controlling temperature rise depends on 
an-blade design, fan location, and design and loca- 
ion of motor housing openings through which the 

air must pass. 

To evaluate these factors, to build 
up a background of fan efficiency, 
to make certain that you can't go 
wrong in specifying Uni-Shell 
Motors for operation in high-tem- 
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perature or poorly ventilated 
areas, is the purpose of the 
doghouse test. 

All the air which can be 
blown through the motor is 
directed through the cone- 
shaped box and measured by 
anemometer in terms of air 
velocity or air volume. 

If you are up against a motor problem, our 20- 
page, illustrated booklet on R & M Uni-Shell Motors 
contains plenty of helpful information. A copy is 
yours for the asking. Send for your copy of Bulletin 
1845, today. 


aX SHIPMENT NOW? 


Ample stock on most types of integral motors on hand 
as this goes to press. Wire or phone your inquiry. 


ROBBINS& MYERS*INC. 


MOTOR DIVISION SPRINGFIELD OHIO 


HOISTS & CRANES * MACHINE DRIVES * FANS * MOYNO PUMPS * FOUNDED 1878 
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Now and more quickly responsive 
developed by 


Chace, have helped to bring new safety 


Thermostatic Bimetals, 


to the air traveller. 


Smaller and lighter thermal con- 
trols are thus made possible . . . Readings 
of both inside and outside temperatures 
are instantly available to the pilot... 
automatically 


Correct temperature is 


maintained in the various compartments 
. . . Constant temperature is supplied to 


altimeters . . . Circuit breakers—as manv 


as 250 on a single bomber—are all con- 


trolled by Thermostatic Bimetal elements. 


These same dependable actuating 
elements for temperature responsive de- 
vices are available for the greater efficiency 
—and salability—of your products. To 
meet every possible demand, Chace pro- 
duces 35 different types of Bimetals . . . 
in strips, sheets . . . in shapes ready for 
assembly . . . and in completed assemblies 


with terminals and contacts attached. 


Chace engineering knowledge is freely at 


your disposal. Let us suggest, in. confi 
dence, the type of Thermostatic Bimetal 


best fitted for use in your controls. 


WM. CHACE co 


A TOOL ETÀ 


Thermostatic EE s and S ial Alloys 
1607 BEARD AVE * DETROIT 9 , MICH. 


— 


CANNON CONNECTORS 
—in the most amazing places! 


Tbe Rockettes, world-famed preci- 
sion dancers of Radio City Music 
Hall 


$ 


They tap out precision through d 


CANNON CONNECTORS 


The high fidelity sound system of Radio City Music 
Hall—the world's largest theater. is connected, 
throughout, with Cannon Connectors. Cannon Plugs 
were selected for the job because they could be de- 
pended upon. They fit with precision, hold tight and 
are designed especially for the job expected of them. 
You can say that about all Cannon Connectors. 
The same connector precision demanded in aircraft 
instruments, in radio and television circuits, in tech- 
nical laboratory circuits, can be had in ^ 
the circuits you use.’ All you have to do 


is specify Cannon Plugs. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Representatives in Principal Cities Consult Your Local Telephone 
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ONLY OVERLOAD CAN TRIP 
THIS COMPENSATED RELAY 


Monitor's unique Compensated 
Overload Relay (above) consists 
of two bi-metal thermally-activat- 
ed helices. When activated by 
ambient temperatures, they op- 
pose and nullify each other. 
Thus, no tripping action is im- 
parted. HOWEVER — one helix 
is surrounded by a “heater 
coil" through which flows motor 
current. When motor current be- 
comes excessive due to overload, 
the temperature rises in the 


heater coil , . , is then im- 


pressed upon the ONE helix. 
This produces the motion neces- 
sary to open the tripping con- 
tact and disconnect the motor 


from the line. 


The Monitor Thermaload V 
Solenoid Motor Starter... 


The advantages of Monitor’s Thermaload V—with its compensated 
overload relay—are much too big to overlook. That’s because this 
unique relay—an exclusive Monitor feature—assures thoroughly 
efficient starter performance regardless of installation peculiarities. 
For example, in hot locations, the nuisance of unjustified shutdowns is 
eliminated. In cold locations, this ingenious relay guarantees certain 
protection against overload. This means that your motors are perma- 
nently safeguarded against damage... that production schedules can 
be met without the handicap of unnecessary, periodic interruptions. 


In addition to its Compensated Overload Relay, Monitor’s Thermaload 
V starter brings you other important advantages, including (1) Inter- 
changeable coils for different voltages, (2) Double-break silver-to- 
silver contacts, (3) Tamper-proof reset button, (4) Accessibility of 
parts for easy maintenance, (5) Built-in quality, (6) Resilient mounting. 


Before buying your next motor starter, be sure to get the story on the 
ingenious Thermaload V from the Monitor Field Engineer in your 


locality. Or, if you prefer, write us direct for descriptive Catalog 6300. 
WE CAN SUPPLY YOU 


with the Thermaload V under existing priority regulations from our present stock. Available for 
motor ratings up to 3 H.P., 110 Volts, A.C. and up to 7.5 H.P., 550 Volts, A.C. Furnished alsa 
in combination units . . . combined starter and disconnect switch or combined starter and circuit 
breaker . . . choice of general purpose, dust-tight or water-tight enclosure. Mounting suitable 
for front-of-board or back-of-board wiring. 


The Monitor Controller Company 


, GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


rid 


ADIAN AFFILIATE * CANADIAN CONTROLLERS LTD. * TORONTO, ONTARIO, CANADA 
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MOTOR DATA 
No. 124 


WHEN PLANNING to build new 


machinery and equipment . . . or 
to improve old models .. . be sure 


to get full information about Para- 
gon Automatic 


Time Controls. 
These instruments, when built into 


numerous types of equipment, save 
time... multiply human output... 
reduce errors...increase efficien- 
cy ...and lower costs. They can 
improve the salability and useful- 
ness of innumerable products and 
help meet postwar competition. 
HUNDREDS OF APPLICATIONS—Some 
of the numerous applications of 
timers are: Protecting component 
parts, such as electronic tubes... 
Automatically turning air condi- 
tioning units on and off .. . Se- 


PM MOTOR 
quence Timing...Laboratory Test- Torque 3.5 in. oz. at 
ing... Conveyor Control... Light 
Exposure... Heat Treating...Pump 4500 RPM 
Operation... Machinery operation 
... Plastic Molding...Time delay ; e E * 
on pump back spin...Controlling Unique in design and construction, 
pre-heating schedules. this permanent magnet field motor has been 
ASK PARAGON ENGINEERS . . . about í —— : e 
the application of time controls to selected for many applications having critical 
your problem. Since 1905 these 

engineers have designed, manu- 

factured and field-studied the op- 
eration of industrial timers, time 
switches, time delay relays and 
interval timers. They will study 


for a wide variety of power requirements. 
your problem and make recom- 
mendations without cost or obli- 


space and weight factors. Wound as a shunt 
* 


motor, its output characteristics are adaptable 


gation. 


PARAGON ELECTRIC COMPANY 
708 Old Colony Building 
Chicago 5, Illinois 


ELECTRICAL 


Alnice field magnets 
Ne field losses 
Low starting current 


Reversible with change 


of polarity 
Low RF interference 
Armature windings 
varnish impregnated 
and bak 
Watts Output Int. (max.) 
Torque at 7000 RPM 


in. oz.) MECHANICAL 
Torque at 4500 RPM 
(in. oz.) 


Completely enclosed 
(in. oz.) 
(min.) 


(mox.) 
Temperature Rise Int. 


Weight 
Shaft Diameter 


us Tongue Mounting in any position 

Volts Input 
Ne Aluminum end brackets 

Volts Input 

Laminated pole pieces 


Stainless steel shaft 
(max.) 


Rotation on ball bearings 
Length less Shaft Commuteter mica 
Overall Diameter insulated 


MIT 
PUE RE 
Lin 


Ow IN mTOR Conqress CT URS S 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriemo, 89 Brood 5! 


, New York, U. $. A. Cable: Auriema, New York 
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ow RLA Tubes Help Test themical Solutions 


Cambridge Instrument Company's 
Electronic pH Recorder Warns of 
Adjustments Needed to Prevent Cor- 
rosion and Waste. 


t NTROL of acidity or alkalinity in many 
industrial processes should be-imme- 
diate, and must be held within specified 
limits throughout the process in order to 
prevent corrosion and obtain uniform 
products. 


Ordinarily, samples of the solution are 
taken at various points in a flow system, 
analyzed in the laboratory, and the process 
is adjusted accordingly. But this takes 
lime and offers only a limited accuracy of 
control... with the possibility of human 


t test tubes . . . enter RCA electron 


electronic pH Recorder developed 
' Cambridge Instrument Company, 
ng RCA Tubes, determines and re- 
graphically at a central location the 
lue of a solution at several different 

(The pH value of a solution is a 
er indicating hydrogen ion concen- 
n and, therefore, the degree of acid- 
alkalinity of the solution.) 


It Works: In the electronic pH re- 
ig System, a glass electrode is im- 


IDUCT ENGINEERING - 


mersed in the solution at each point to be 


measured. The ion concentration, or pH, 


of the solution produces an electrical po- 
tential between the electrode and the solu- 
tion. Measurement of this minute potential 
. .. Made possible by RCA amplifier tubes 

. indicates the pH of the solution. As 
many test electrodes can be used as are 
needed to give accurate, continuous con- 
trol of the pH of the entire flow system. 
The electrodes are connected electrically 
to the central control point, which may be 
located anywhere. 


Applications: The electronic pH recorder 
makes possible accurate control of the 
acidity of boiler water feed, corrosion in 
oil refineries, carbonation in sugar refin- 
eries, fermentation in breweries and dis- 
tilleries, and at numerous stages in the 
manufacture of paper and textiles. 


Listen to “THE MUSIC AMERICA 
LOVES BEST,” Sundays, 4:30 P. M., 
E. W.T., NBC Network 


THE FOUNTAIN-HEAD OF MODERN 
TUBE DEVELOPMENT IS RCA 


FEBRUARY, 1945 


RCA VICTOR DIVISION 


For Further Information on the electronic 
pH recorder, write to the Cambridge In- 
Strument: Co, Grand Central Terminal, 
New York City. If you have some other 
problem involving the use of electron tubes, 
RCA tube application engineers will be 
glad to help you or put you in touch with 
a manufacturer who can. 


For a copy of the free 32-page booklet, 
"Electrons in Action at RCA," write to 
RADIO CORPORATION OF AMERICA, 
Commercial Engineering Section, Dept. 
62-51Y, Harrison, N. J 


RADIO CORPORATION 


OF AMERICA 


CAMDEN, N. J. 





Measured 


TORQUE 
MOTORS 


wind plastic rod 
with constant tension 


—No breakage—No tangling 


orp., Plastic Drawing Machine 


n this machine, six strands of plastic spaghetti or other continuous 
plastic 
pull could not be kept constant, so the plastic was either stretched or 
not wound up fast enough. This resulted in uneven dimensions or ir 
snarls at the machine. |t was a constant headache. 

The installation of six Qhio Measured Torque Motors to drive the 
reels solved all of the troubles permanently with resulting satisfaction 
cost and increased production for the manufacturer and alsc 
pleased customers 

By using resistance in the 3-phase current to the motors, the pull 
was exactly measured to the size of product being produced. 

Carter Products Corporation, 6921 Carnegie Avenue, Cleveland 3, 
Ohio, will be glad to answer questions and our engineers will work 
What is your problem? 


The OHIO ELECTRIC MANUFACTURING Co. 


5911 Maurice Avenue, Cleveland 4, Ohio 


ower 


with you 


form are produced and reeled while still warm. Formerly the | 
els were turned mechanically through friction but the strength of the | 


 WESTON'S ALL-METAL TEMPERATURE 


PRINCIPLE ASSURES DEPENDABLE 
READINGS, OVER LONGER PERIODS! 


The long-term dependability of the WESTON ther- 
mometer stems from its rugged, all-metal construction. 
It consists of only a simple, durable all-metal tempera 
ture element safely encased in a stainless steel stem. 
No gases or liquids, no capillary, no complicated me- 
chanical linkages, no fragile parts are employed. Be 
cause of this extreme sim- 
plicity, and the absence of 
sO many common trouble 
points, WESTONS main- 
tain their high initial accu- 
racy over far longer peri- 
ods. Thus they provide 
better protection for proc- 
esses and equipment, and 
keep replacement and 
maintenance costs at a far 
lower level. 
Literature describing 
these dependable and 
rugged thermometers, in- 
cluding types, stem 
WESTON All-Metat 


Temperature Gauges 
are available in sizes and 


lengths, prices, etc., gladly 
sent on request. Weston 
Electrical Instrument 
Corporation, 684 Freling- 
huysen Avenue, Newark 5, 


ngeds ... 

laboratory mode's with full 
scale accuracy within $% 
of 1%. 


New Jersey. 
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IS SL OW 
THE MAIN LINE | 


\ndusby 
gees he 


G. I.’s main line is still Radio 
Components—but just now civilian 
items are sidetracked. We must keep the 
road clear for all-out war production, which 
has right of way till that last stop—Victory—is 
reached. But with that destination reached we're 
ready to switch right back to mass output of con- 
densers, tuning units, actuators and record changers 


for home radio sets. Yes, and there's a new "branch" 


added to our main line—Speakers, which we plan to 


route through in a big way after victory. Meanwhile: 


WE STILL HAVE CAPACITY FOR URGENT WAR ASSIGNMENTS! 


ENERAL NSTRUMEAT 


CORPORATION 
829 NEWARK AVENUE - ELIZABETH 3, N. J. 
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against 


OVER-TEMPERATURE 


For the amazing new products of tomorrow 
...as well as the time-tried products of 
today ... General Controls’ broad line 
provides a dependable answer to many 
automatic control problems. For example, 
the Safety-Control methods illustrated 
here may suggest many practical ideas 
for controlling gas-fired heating equipment. 
(yes cewtnaton 
CONTROLLING ^ Yom ROLL 


Limit CONTROL 


OVER-TEMPERATURE 9 9/ron 8-60 vaive 


MR-2 with B-60 Gas Valve in- 
sures 100% shut-off. Example: 
On a deep fat fryer, B-60 limit 
control is set at 380° F.; and 
MR-2 over-limit control, above 380° but below 410°, the 
flash point of grease. Should temperature rise over normal 


ive a 
2 VALVE 8-60 


380°, over-limit control releases MR-2 until such time as 
the operator can attend to the heater. 


BOILER SAFETY CONTROL 


Low water, over-pressure and 
pilot failure safety control can 
be obtained with MR-2 and 
multicouple pilot generator. 
[his suggests many other 


safety control applications. 


THERMOVALVES 


Insure unfailing safety 
in domestic and indus- 
trial gas control sys- 


IN THE BIG JOB BEFORE tems. Current supplied 
YOU, General Controls’ engi 
]1] 


by multicouple pilot 
help you fil your generator or single 
needs. For complete thermocouple These 
electro-magnetic 
valves handle manu- 
factured, natural or 
liquefied petroleum 
gases for gas heaters, 
furnaces, boilers,ovens 
and ranges. 


CONTROLS 


801 ALLEN AVENUE GLENDALE 1, CALIF. 


BRANCHES: Atlanta, Boston, Philadelphia, San Francisco, 


Denver, Chicago, Kansas City, New York, Cleveland, Detroit, Dalles 
Distributors in Principal Cities 


ey 
Decifications on automatti 
mperature, pressure and flou 
ntrols, request Catalog 52B 
Nearby is a factory branch 
fice or distributor equipped 
to meet your requirements. 


GENERAL 
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LIFE-GIVING BLOOD! 


. . thanks to temperature control 


Plasma reduction units depend on THERMOSWITCHES 
for accurate regulation. 

THERMOSWITCHES shown by arrows in Laboratory 
Reduction Room. 


Write for catalogue and complete information . . . to| 


INComRPotarto | 
Ciapa ASHLAND: MASS. 


If your production is held up waiting for blueprints from 
outside firms, then a Wickes Simplex Portable Blueprinter 
will solve your problem in a hurry. This speedy machine 
processes up to 48” per minute with a maximum width of 
42”. For blueprints, Van Dykes or other special developing 
processes. Mercury vapor tube heats up in 55 seconds. 
Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets or 
continuous rolls. Requires very little space. Write for com- 
plete information to: 


WICKES BROTHERS * SAGINAW, MICHIGAN 


510 NORTH WATER STREET 
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ie 


50 


Pounds 


Have You A Control Problem C 
As Tough As This? 


LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 
What does the control operate? 
LOAD: Compression ( ibs.) Tension (Ibs. ) 
VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 
PRESENT SYSTEM 
FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure. 


TOP VIEW 


Bn. SK. 


SIMMONDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 


Avtomatic Engine Controls — Push-Pull Controls 
Spark Plugs — Hydraulic Accumulators 
Hydraulic Fuses — Chronometric Radidsondes 


Fasteners and Clips of Specialized Design 
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17 FEET OF CONTROL 
270° OF BENDS 

50 LB. OPERATING LOAD 
ELECTRICALLY ACTUATED 


OUGH but typical of the remote 
problems ^ successfully 
solved by the Simmonds precision- 
built Push-Pull Controls is the one 
described above. Designed to meet 


control 


the exacting conditions of aircraft 
operations, more than half a million 
Simmonds Controls are today flying 
on every Allied battlefront. Increas- 
ingly, Simmonds Controls are also 
being specified for installation on 
tanks, ordnance, automotive and in- 
dustrial units to replace cumbersome 
rod and bellcrank or pulley and cable 
systems, and even pneumatic lines. 

Basically, the Simmonds precision- 
built control consists of a series of 
"metal beads" strung on a cable and 
enclosed in either a rigid or a flex- 


ible tubing. The "beads" give the 


g 


AEROCESSORIES, INC. 


| 
i 


push and the cable the pull — hence 
the push-pull of two-way control, 
Straightline travel can be trans- 
formed into rotary motion by means 
of the Radian Unit; a variety of other 
fittings and accessories are available. 

Under difficult conditions involv- 
ing bends and detours around fixed 
installations, or involving vibration 
or relative motion between two units, 
and wherever the ultimate in preci- 
sion remote mechanical control is 
required, Simmonds Controls are 
proving their outstanding merit. 

Let Simmonds engineers help solve 
your remote control problems. For a 
free and constructive analysis, send 
data concerning your requirements, 
as suggested in the panel at left, to 
the nearest Simmonds office. 


Simmonds 


PRODUCTS 
INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


BRANCH OFFICES: DAYTON * 
MANUFACTURING PLANTS: 


WASHINGTON * 
NEW YORK : 


GLENDALE, CAL. * MONTREAL 
VERMONT * CALIFORNIA 
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RADIO, SOUND AND COMMUNICATIONS 
EQUIPMENT? 


Phonograph Cutting Heads 
Headsets Phonograph Pick-ups 
Microphones 
Hearing Aids 
Electrical Musical Instruments Generators 
Sound-powered Telephones Meters 


Loud Speakers 


Vibration Pick-ups 
Polarized Relays 


Telephone Ringers Magnetron Fields 


Voltage Regulators 


AUTOMOTIVE AND AVIATION 
EQUIPMENT? 


Magnetos Motors 
Tachometers Speedometers 
Composses 


Voltage Regulators 


Generators 
Magnetic Oil Filters 


w 


INSTRUMENTS? 


Ammeters Watt-hour Meters 


Voltmeters Flow Meters 
Galvanometers ght Meters 
Seismographs ar graph Recorders 
Oscillographs 


Flux Meters 


Vibration Pick-ups 


MISCELLANEOUS PRODUCTS? 


Magnetic Separators 
Magnetic Chucks 


Circuit Breakers 
Limit Switches 
Magnetic Conveyors Holding Magnets 


Magnetic Clutches Clocks 


Magnetic Damping Devices 
Arc Blow-out Magnets 
Temperature and Pressure 


Toys and Novelties 
Coin Separators for 
Vending Equipment 


Control Equipment 


2 d^. 


F YOU make any of the above prod- 

ucts, it will pay you to find out how 
better permanent magnets can im- 
prove efficiency and reduce costs. Put 
your design, development or produc- 
tion problems up to The Arnold Engi- 
neering Company. Arnold eng "ineers 
have been of great assistance to many 
manufacturers and are at vour service 


to advise exactly what Alnico perma- 


THE ARNOLD ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 1! LLUNOIS 


Specialists in the manufacture of ALNICO PERMANENT MAGNETS 


NEW! cee your 


copy ot this valu- 
able, up-to-the-min- 
ute manual on the 
design, production 
and application of 
modern Alnico per- 
manent magnets. 


nent magnet will solve Write us, on your 
Wu É company letterhead, 
' your particular problem. today. 


AGASTAT 


ELECTRO-PNEUMATIC RELAY 


CL eu 


TYPE i 
TIMING m ~y 
coli i 


mAT* NTFS 


4 AL 
son — — 


ELIZABETH Å G'A NEW JERSEY 
AMERICAN GAS ACCUMULATOR COMPANY 


HEAVY- 
DUTY 


All WISCONSI 
VPE LIIT. A 
ENGINES 


EXTENDED SHAFT 
for Power Drive 


You have no outboard bearing problem in rigging up a 
power take-off when the power unit is a Wisconsin Air- 
Cooled Engine. 


All Wisconsin Air-Cooled Engines are equipped with an 
extended shaft, which is an integral part of the crankshaft 
proper. Drive pulley. sprocket, gear drive or direct-connected 
coupling can be attached directly to this extended crankshaft 

. because all Wisconsin Air-Cooled Engines are equipped 
with tapered Roller Bearings at both ends of the crankshaft 
to take up end-thrust and carry the power load. 


This is a feature frequently overlooked by the purchaser 
of an engine ... but it is NOT overlooked in the manufac 
ture of Wisconsin Engines .. . built for efficiency and de 


pendable service in all ways. 


MEAT RTT: 


— Corporation 
MILWAUKEE 14, WISCONSIN, U. S. A. 





THE Leland 


ELECTRIC COMPANY 


DAYTON 1, OHIO 
In Canada: Leland Electric Canada Ltd., Guelph, Ontario 
Alternator 
Self-excited, can pe used with electric motor or 
gasoline drive, up to 2Y%2 KW output, general pur- 
pose electric power supply. 
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There are few industries in which post-war planning 
does not involve Creative Electrical Engineering ability 
of the highest order. The exacting competitive situa- 
tion developing demands topnotch skill. 

On its record, LELAND Electric has earned your 
consideration. Our experience and ingenuity in solv- 
ing tough electrical problems may prove immensely 
valuable to you. 

We invite you to consult with us. 





MOTORS 


are equal to the task.. 


Whether the application calls for continuous or 
intermittent service, high or low starting torque 
or other specific requirement, there is a K - € 
motor which can be depended on to meet all the 
conditions involved. Performance under any 
condition, as proved by experience, is consist- 
ently trouble-free, highly efficient and low in 
operating cost, advantages which are of out- 
standing importance and value for future motor- 


driven equipment. 


: KINGSTON-CONLEY 
We. i —— ELECTRIC COMPANY 


designed for high starting, accelerat- 
ing and maximum torques; ‘4 to °, 


H.P., 1725 R.P.M. and up to 1’, — 86 BROOK AVE., NORTH PLAINFIELD, N. J. 


H.P. 3600 R.P.M 


SOCKETS 


MICROFLEX BMIHMIIINDMC7 7 


FOR NEW TYPE OF ^ EX AND ARGON 
GLOW LAMPS 


With Mi me Precision Timing 


SINGLE CONTACT vL 
FOLLOWING 


$OCKETS AOL... ce : NUMBERS 


d LET] 
NE DII 
"7335 ^ T 
PTL ECE BL 

No. 20%-D.C. Bottom flanged as illus. 
No. 2095-S.C: Bottom flanged es illus. 


No. 2098-D.0. Top fla mounting 
3 L A Y No. 2097-S.C. Top flanged mounting 
DOUBLE CONTACT 


SOCKETS 
e. E For Miniature Base Single Contact Only 


* Accuracy within + 0.1 of 1% of time scale. SOCKET SOCKET HOLDER 


* Time setting adjustable over 1 to 600 ratio X, in. Long 
= Brass, Nickel 


DIUINO LIITUTI TII 


* 6 operating and contact arrangements 
| No. 2502 
For machine tools, molding presses, heat treating, | | e 
and other applications where an accurate and de- | — 17/32" Long Nickel Plated 


pendable timing relay is required. 


UMVUADNNILINONQNUQQNUUA0000 00000 00000000000 000 LCT MN 


| 


Mtt 


gom d Bulletin No. 291 


o Y e "n F lete d | P 
wn ^ ! or complete data on Eagle | i A t ist ire leads 
M TODA’ Timers and count relays. fay Heavy Screw Terminals permit easy attachment of resistors and wire lea 


If you have a problem in switch or socket application 
EAGLE SIGNAL CORPORATION bring it to Cole-Hersee for prompt action. 


MOLINE. ILLINOIS 
TIMING RELAYS REPEAT TIMERS COUNT RELAYS 


54 OLD COLONY AVE. BOSTON 27. MASS." 
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long 
life 

expectancy 
here... 










they * 


In high-speed switching you can 


get sharp, positive 
action, free from chatter and 
bounce with Sigma “Sensitive” 


Relays. The Sigma Type 4-A, con- 
taining Callite Silver Contacts, 
with total operating delay held in 
the vicinity of one millisecond, 
permits up to -120 contacts per 
second, even under 


and 


temperature and pressure. 


Severe 


vibration at extremes of 


For applications in extremely high 
speed keying operations, where the 
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Gallile silwer 


1945 





con 


keying frequency runs as high as 
60 to 100 cycles per second, the 
life expectancy of the Callite Silver 
Contacts extends to 50 or 100 mil- 
lion operations. 


If you are looking for contacts 
engineered to “make and break’ 







(ach: 





'á 


* 
F 
S9 


with precision, consider Callite's 
wide range of types and materials. 
Let us cooperate on specific appli- 
cations. We may be able to save you 
time and money. Callite Tungsten 
Corporation, 551 Thirty-ninth St., 
Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


Standard and special sbapes im tungsten, 
molybdenum, silver, platinum, balladium, 


mtam and all of these metals. Seni 
—F oys of ese i Send 
UNSSTIN — for Contact Catalog No. 152. 








Condensed Power for 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to imsure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 

the Model “MS” are the shaded pole 

induction type — the last word in Model “MS” — Full Size 
efficient small motor design. They Motor Measures 
can be produced in all standard 

voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P... Alliance 

motors also can be furnished, in 

quantity, with variations to adapt 

them to specific applications. 


DEPENDABLE 


Both these models uphold the Alliance 

reputation for all 'round dependa- 

bility. In the busy post-war period, 

there will be many "spots" where 
theseMiniature Pow- 
er Plants will fit re- 
quirements . . Write — — — 
now for further in- e K"— Full Size 

: Motor Measures 

formation. 21" x 234" x 3” 


Remember Alliance! 
~YOUR ALLY IN WAR AS IN PEACE 


— — — — —— 


ALLIANCE .O 


TO PUT “SPOTS OF HEAT” 
INTO ANY MACHINE 


SE EIS: 
| HEATERS 


(One of the popular G-E midget heaters)* 


Use these convenient electric heaters to build localized 
spot-heating into processing machinery, such as embos- 
sing presses, die blocks, sealing machines, glue pots, etc. 
Easily installed—simply drill a hole in the part to be 
heated, insert the cartridge heater, and connect into 
the nearest outlet. Unusually durable, they give long 
efficient service. Temperatures up to 1200 F. Sizes 


from 174 to 875 inches long. PRICES FROM $2.20 
SEND FOR GED-550 $ 


Here, in one small book, are the 
answers to the hundreds of small 
heating problems that arise daily 
in industrial plants to puzzle elec- 
trical engineers, superintendents, 
foremen, owners, and  mainte- 
nance men. General Electric Co., 
Schenectady 5, N. Y. 


“OTHER G-E HEATERS: CARTRIDGE HEATERS e HEATING CABLE e CONVECTION HEATERS e 
CALROD IMMERSION HEATERS e STRIP HEATERS o CALROD HEATERS © FIN CALROD HEATERS 


GENERAL 4% ELECTRIC 


)-83-N70€ 


GIBSON 


offers 
A COMPLETE 
ELECTRICAL 


MATERIALS 


Each contact application involves so wide a variet) 
of conditions that we realize it is essentially an engi- 
neering problem. Gibson Service includes all phases 
of contact engineering 


Design d dm 
Selection of materials f; ales!  auMpdds dud 
Selection ot torm ladly ass 0H 1 finding 
The manufacture of 7° eficient solution to 

contact problems. Write 
individual contacts 


and assemblies. *First of a series 


— Mae e gra 
MUEULUE- Gigson ElECTRIC COMPANY 
Vda hea shale Vi Vi 8358 Frankstown Avenue, Pittsburgh 21. 
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AWAY AME 


Tobe Leads the Noise Elimination Field 


HAT are the real problems of radio noise 

interference? Can all man-made spark inter- 
ference be eliminated? What is a sound source of 
information for the many problems concerning this 
entire subject? 

The place to get these answers is at Tobe. For 
Tobe is the acknowledged leader in this field. For 17 
years this organization has devoted its resources to 
the problems of noise elimination. 

Tobe Filterizing is a copyrighted term describing 
the Tobe system of blotting-out unwanted ‘‘man- 
made” noise. Why not make use of our valuable ex- 
perience? Write us about your problems. 


TOBE DEUTSCHMANN CORP., CANTON, MASS. 


$ MAN-MADE RAD, 


S> 
*. CONTAINER 


DIMENSIONS 
length . . 31/16" 
Width . . 21/8" 
Weight . . 27/8" 
Overall length 5 7/32“ 
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How Can A 
HEINEMANN 


Magnetic Circuit Breaker 


Help To Melt Glass? 
Ask @—They Know 






M RP 
pane Tee 


hd E 





Open view of ATO Auto- 
matic Time Contro! 
Panel, showing HEINE- 
MANN Circuit Breakers 
in place 


netic Circuit Breaker 



















line of automatic time controls, they turned to 
HEINEMANN for the protective device. And when 
the Hartford-Empire Co. developed its revolutionary 
new method of glass melting, the HEINEMANN Mag- 
netic Cireuit Breakers on the time control panels sup- 
plied by A T C bore the responsibility of protecting 
many thousands of dollars worth of vital equipment. 


It may be that HEINEMANN Magnetic Circuit Break- 


ers can perform an equally important service for you. 


“Fully Magnetic” describes the most important fea- 


ture of the HEINEMANN Circuit Breaker. This means 


unit that acts instantaneously on short circuits or dan- 
gerous overloads. They also have a true inverse time 
delay in a hermetically sealed unit which allows pas- 
sage of inrush current. Continued overload, however, 
opens the breaker in time inverse to the ratio of the 
current. Breakers are manufactured with time delays 
closely matched to customer’s specification. Magnetic 
Blowout Contacts mounted in individual arcing cham- 
bers add speed to the arc interruption. 


Send for Catalog Showing Complete 
Line and Engineering Data 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric 
Est. 1888 


109 PLUM STREET TRENTON, N. J. 
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When Automatic Temperature Control Co., Inc. | 
wanted dependable equipment to be used as com- | 
ponent parts in conjunction with the A T C complete 





that these breakers have a fully electro-magnetic trip | 





150 VARICK STKEET 








CREATORS OF UNUSUAL INDUSTRIAL 


didt 


40 years 
jesigning and 
y technica 


ries find the paper 
r need, 


CENTRAL PAPER COMPANY inc. 


2435 Lakeshore Drive, Muskegon 28, Michigan 


INDUSTRIAL 
MARINE 
AIRCRAFT 
ELECTRONICS 


MAGNETIC BRAKE 





COMPLETE ENGINEERING SE 


Qur engineers will be plea 


RVICE 
sed to discuss your problems and 








| the : 


ELECTRIC SPECIA 


208 SOUTH ST. 
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TUBE FORM 


End Extensions — Provide clearance between the metal 
members for tree movement in shear 


End Shape — Throws flexing action away from the metal 
parts into the rubber body, preventing stress concentra- 
tion at the edge of the bond 


Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in a 
large factor of safety 


Rubber Compounds — Developed particularly for shear 
type mountings and may be changed in properties to suit 
a wide range of conditions 


Center Sleeve— Dimensions may be changed to meet 
any unique installation conditions 


Sound — Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths. 


Safety — Metal washers, installed as shown, limit move- 
ment under ordinary overload or shock. If excessive over- 
loads cause the rubber to fail, the suspended member will 
not be released without breaking one of the metal parts 


P more than twenty years Lord's business has been the 
isolation and control of vibration. Lord has lifted the 
methods of attack on the destructive forces of vibration to 
a highly developed science. When Lord engineers make a 
study of your plant or your product, there's no guesswork 
about their recommendations. 


Lord's Bonded Rubber Shear Type Mountings embody 
many exclusive patented features available only in Lord 
Mountings. Typical methods of installation and design fea- 
tures are shown above. Lord's special bonding process in- 
sures a bond between rubber and metal that is as strong or 
stronger than the rubber itself. The contour of the rubber 
element is designed to throw flexing action away from the 
metal parts into the rubber body, preventing concentration 


SHEAR TYPE 


Gouded Kubler 


—— 


PLATE FORM 


End Extensions — Provide clearance between center 
metal member and rubber Snubbing Shoulders for free 
movement in shear 


Snubbing Shoulders — Arrest shock movement and sup 
ply a cushioned stop on contact with metal washers 


End Shape — Throws flexing action away from metal parts 
into the rubber body, preventing stress concentration at 


the bond. 


Rubber-to-Metal Bond—Lord Methods produce a high 
ratio of bond strength to working stress, resulting in an 
ample factor of safety 


Rubber Compounds — Developed particularly for shear 
type mountings may, be changed in thickness of body and 
in properties to suit a wide range of conditions 


Sound — Use of Lord mountings eliminates noise normal- 
ly transmitted through solid metallic paths 


Safety — Metal washers, installed as shown, make up an 
inter-locking system oí metal parts, which limit and cush- 
ion excessive movement under conditions oí overload 
or shock 


of stress at the edge of the bond. Countless formulae de- 
veloped through years of experience and scientific control 
of compounding methods enable Lord to produce a rubber 
body with the exact degree of stiffness and other qualities 
needed for the job the mounting is required to perform. 
Lord's bonding process leaves the rubber body in a natural 
state of rest, with no "built-in" stresses of tension, compres- 
sion or torque, to detract from its full potential in combat- 
ung the forces of vibration over a long service life. 


If you have a vibration problem, or a mechanical design 
problem involving the use of functional rubber, it may best 
be solved by means of rubber-bonded-to-metal. Call in a 
Lord Vibration Engineer, or write for literature on the 
subject. There is no obligation. 


ir TAKES BONDED RUBBER ne Sear 10 ABSORB VIBRATION 


SUY EXTRA 
WAR BONDS 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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E" Planning Board through produc- 
tion — Standard specifications for 
every part must be drafted and rigidly 
held to secure accuracy and quality in 
our fighting planes, trainers, bombers 
and transports. 

‘Aircraft Standards Committees” in 
1940 found that Curtis Universal Joint 
“Standards” answered their needs. 

Curtis “Standards’™> for Universal 
Joints, in use for many years, fill every 
requirement for engine controls — 
retractable landing gear control 
flaps auxiliary power controls — 
elevator spars or in any installation re- 
quiring out -of- line transmission of powe r 


or rotation of control shafting around 
corners or at angles. The Curtis "Stand- 
ards" were the basis in establishing 


A 


or on the Ground - Es 


URTIS SETS THE STANDARD 1j 


— — 
CURTIS © UNIVERSAL Join 
Js ran ARO © — orrs 


sie 
FUA WESTEAR A/RCRA E T 
Iu 0s COTES 
— SE 


"Aircraft Production Standards" fol- 
lowed by leading aeroplane manufac- 
turers today. 

Curtis Universal Joints are to be 
found in the thousands of planes used 
by all branches of the Armed Services 
in the four corners of the world... At 
home too... in the many machine tools 
where Curtis Universal Joints transmit 
power in multiple drill presses, grinders, 
milling machines, etc. . . . the Curtis 
"Standards" have proven that knowl- 
edge gained through years of experience 
in produc tion can, and will. lick difficult 
proble ms. 

This experience is vours for the asking 


send us your universal joint prob- 
lems. Curtis Engineers are at your 
service. 


CURTIS UNIVERSAL JOINT CO. Inf. 


e BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE DISTRIBUTORS 
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FILEWORTHY FACTS 





BRUSH SPRINGS 


Instrument Spe- 
cialties has re- 
cently perfected 
a new method 
for making spi- 
ral springs used 
for motor brush- 
es. These springs 
are produced 
with uniformly 
concentric coil; the angle between ends 
being held to close tolerance. More in- 
formation will be detailed in a later 
issue of “The Springboard.” 


Write for Your Copy 


An article by H. G. Williams, Chief 
Metallurgist of I-S, was published re- 
cently in *Metal Progress" entitled 
“Availability of Beryllium in Copper.” 
This article points out the fact that 
beryllium-eopper, having the required 
analysis, nay fail to develop expected 
properties. Beryllium present but not 
“available” for hardening is often re- 
sponsible for this trouble, as well as 
for certain difficulties encountered in 
cation. 


MICRO-PROCESSING SOLVES 
ENDURANCE PROBLEM 





TN 





A Sensitive Control device required a 
spring produced to relatively close tol- 
erances, and calibrated after assembly. 


Elimination of drift was essential, to 
Maintain initial calibration. Also, the 
control device had to be designed to 
Withstand rapidly repeated load cycles 


orrosive atmosphere, 

‘ro-Processed Be Cu, as shown in 
el at the right, offered a design 

on meeting all performance re- 
qi ments. The I-S Spring developed 
Í his application (see illustration) 
re red considerably less space be- 
ca of higher safe working stresses. 
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MicrRoO-PROCESSED ™ 


The 


I-S 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 


NEW I-$ PROCESS FOR SPIRAL | ONLY BERYLLIUM COPPER"" MEETS REQUIREMENTS 


*veocessie” 


advertisement} 


VOL 1 N0.2 


LITTLE FALLS, NEW JERSEY 


‘ 





BERYLLIUM 


COPPER 





OF BINOCULAR FILTER PART 


Beck-Lee Design Made Possible 
by Using Beryllium Copper 
to Fullest Potentialities 


The Glasser Filtrol binocular attach- 
ment shown here is a removable vari- 
able density filter which makes it pos- 
sible to spot airplanes when looking 
directly into the sun. As the plane 
leaves the sun, the filter can be ad- 
justed instantly to give less filtering, 
and as the plane leaves the sun area 
entirely and no polaroid is necessary, 
the unit is quickly flipped off of the 
binocular by the user. 

Numerous critical demands had to 
be met before the unit would assure 
desired results. The drawn cup part 
also illustrated, which snaps over the 
binocular eye-piece, had to be made to 
close tolerances in all physical dimen- 
sions. At the same time the spring ac- 
tion of 10 tongues formed in the side 
of the cup had to be controlled within 
close limits. 

A high strength material was de- 
manded in order to withstand the re- 
peated attachment and detachment of 
the unit, and a high degree of corro- 
sion resistance was essential. 

Engineers of the Beck-Lee Corpora- 


tion, Chicago, Ill., knowing the possi- 


RELATIVE CORROSION-FATIGUE OF 
SPRING MATERIALS UNDER SALT SPRAY 


5% C STEEL 





15 Yo Cr. STEEL 


LA 
18-8 STEEL 


HARDENED 
BERYLLIUM COPPER"" 


PHOS. BRONZE 
NICKEL SILVER 


BRASS 


0 25,000 


50,000 


Many materials that show good endur- 
ance life under normal alternating 
stress lose that advantage under corro- 
sive conditions. The above chart shows 
the endurance limit of several spring 
materials at 50,000,000 cycles, The 
cross hatched area being the loss in 
endurance life when the test is re- 
peated under salt spray. Note that only 
beryllium copper and phosphor bronze 
retained their full endurance strength 
under this corrosion-fatigue test. 
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bilities inherent in Beryllium Copper"", 
with the assistance of the I-S engineer- 
ing department developed the design 
to be micro-processed from specially 
annealed strip, formed while soft, and 
heat treated to obtain desired constant 
spring properties. 

A special annealing technique was 
developed by Little Falls Alloys, sup- 
pliers of the strip, to provide a mate- 
rial having the necessary ductility to- 
gether with full hardening response... 
in effect a “soft hardening" process. 

To hold the attaching pressure with 
the desired limits, the individual spring 
tongues are heat treat formed. 

This is a typical example of the 
exceptional accomplishments possible 
when the full potentialities of Be Cu 
are applied to a difficult problem. 


FROM THE 1-S LABORATORY 


SPOT WELDING BERYLLIUM COPPER 


Beryllium copper springs are spot 
welded easily, but the welding oper- 
ation reduces the strength of the ma- 
terial at the point of the weld. To 
minimize the area of weakness, it is 
advisable to spot weld with a short 
time cycle. In general practice, it is 
preferable to weld after hardening, 
since it is difficult to heat treat the 
welded assembly. 

The shear strength of heat treated 
beryllium copper is 95,000 psi, while 
some measurements of the shear 
strength of spot welded points indicate 
a shear strength of 64,000 psi (this 
latter figure can be raised to 73,000 
psi by proper heat treatment after 
welding). 

This lowering of peak strength by 
spot welding makes it impossible to 
take full advantage of the high spring 
properties of beryllium copper if the 
welded area is at the point of peak 
stress concentration. It does make pos- 
sible, however, the spot welding of con- 
tacts on the end of cantilever springs 
where the stress is lower. 
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(n YES, HERE'S CHAIN BELT that’s so extra good 
we recommend it for punishing service. Tough op- 
erating conditions ... heavy loads ... shocks... 
Rex Chabelco steel chain belts take them right in 
stride. They keep going long after ordinary chains 
are out of service. 


(2) FOR TOUGH SERVICE CONDITIONS, 
the chain operation on this portable 
loader is hard to beat. Dust, grit, and 
shock loads really test a chain’s mettle. 
But the Rex steel chain belts driving the 
elevator and carrying the buckets keep 
right on rolling .. . transmitting posi- 
tive power and carrying the loads 
smoothly and efficiently. But what 
makes them so tough? 


Carbon or Alloy 
Side Bars of High Steel Pins, Riveted Three Diam- 
Carbon or Alloy or Pin and Cotter eter Pin for 
Steel. Construction. Easy Assembly. 


— — — > 


(3) HERES THE ANSWER. Take a good look at the 


cross-section of this Chabelco link. Note particu- 
larly the three-diameter pin. See how its milled flat 
end is locked in the side bar. Notice the offset side 
bar construction. Heavy force fits of precision ma- 


chined parts result in the finest quality chains. Selected Steels Hardened Bush- Accurate Pitch 
Are Used in ings Locked in Assured by Close 
the Rollers. the Side Bars. Tolerances. 


Rex Chabelco steel chain belts are the answer to drive and 
conveyor problems where strength and long life are es- 
sential. The Rex Man will help you with your chain belt C H Al € R E LT 4 
application problems. And for engineering data on Rex 
chain belts, ask for the 768-page catalog, No. 444. Chain 
Belt Company, 1715 W. Bruce St, Milwaukee 4, Wis. 


Manufactured in every available type for the positive transmission 


of power, timing of operations and conveying of materials. 


CHAIN BELT COMPANY OF MILWAUKEE 


Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin * Baldwin-Duckworth Division, Springfield 2, Massachusetts 
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BEVEL 


GEARS 


IN STOCK READY FOR YOUR IMMEDIATE USE, that's the situation with many sizes of Boston Gear 
Standard bevel gears. Boston Gear Standard sizes include brass bevel gears in ratios of Z, 3, and 4 to 1, 
and iron and steel bevel gears in ratios of 11/5 to 1 up to 6 to 1. Any of the following authorized distributors 
and direct company branches will be pleased to give you complete specifications and prices of these 


products. 


\K RON., OHIO 
Manufacturers Rubber & Suppl» 
Uompany 
\LBANY. NEW YORK 
sager-Spuck Supply Co.. Ine 
\LLENTOWN, PENNSYLVANIA 
V m. H. Taylor & Co., Ine 
V\ELANTA, GEORGIA 
}. M. Tull Metal & Supply Co 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co 
BOSTON. MASSACHUSETTS 
Boston Gear Works, Inc. (Branch) 
Chandler & Farquhar Co., Ine 
BHIDGEPORT. CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN. NEW YORK 
l. L. Dickie 
BI FFALO. NEW YORK 
toot, Neal & Co. 
BI RLINGTON, NORTH < 
ester Machinery Co 
CANTON, OHLO 
lunufacturers Rubber & Supply 


AKOLINA 


ťimpany 
IARLOTTE, NORTH CAROLINA 
Wathews-Morse Sales Co 
ICAGO, ILLINOIS 
rry Bearing Co 
ston Gear Works, Ine. (Branch) 
icago Pulley & Shafting Co. 
weg Transmission Equipment 
"nm psansv 
ISNCINNATI, OHIO 
"ucen City Supply Co. 
VELSND, OHIO 
»^ton Gear Works; Inc. (Branch) 
lau-Sherwood Supply Co. 


DALLAS, TENAS 
Geo. J. Fix Co 
DAVENPORT, LOW A 
Standard-Bearings Co. 
DAYTON. OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipmeat Co 
Western Belting & Pas 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co 
EVANSVILLE, INDIANA 
Bearings Service Co., Ine 
HARTFORD, CONNECTICL I 
Silliter-Holden, Ine. 
HIGH POINT, NORTH € 
Kester Machinery Co 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co 
Vonnegut Hardware Co 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co 
KANSAS CITY, MISSOURI 
Flifedlt Machinery & Suppl» Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE., WISCONSIN 
Western Iron Stores Co. 


AROLENA 


BOSTO 
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FEBRUARY, 1945 


MINNEAPOLIS, MINNESOTA 
R. C. Duncan Co. 

NASHVILLE, TENNESSEE 
Keith, Simmons Co.. Ine. 

NEWARK. NEW JERSEY 
Squier. Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
€. 5. Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Ine. 
L. €. Bixzlow & Co.. Ine. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QOUINCY., MASS. 

Boston Gear Works. Ine. 
OAKLAND, CALIFORNIA 
( W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works. Ine. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Vodd Co 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. €o 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


Main 
Office ) 


ISLAND 


ST. PAUL, MINNESOTA 
K. €. Duncan Co. 
SAN FRANCISCO, CALIFORNIA 
€. W. Marwedel 
SEATTLE, WASHINGTON 
Cragin & Co. 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Ine. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Ine. (SIs Ofe) 
Stacy Supply Co. 
SYRACUSE, NEW YORA 
Syracuse Supply Co 
TAMPA, FLORIDA 
Lenfestey Supply Co 
rOLEDO, OHIO 
Fhe Ohio Belting & 
Company 
PRENTON, NEW JERSEY 
Wiley-Hughes Supply Co 
UTICA, NEW YORK 
Boston Gear Works. Inm 
WATERBURY. CONNES 
White Supply Co. 
WINSTON-SALEM, N. 4 
Kester Machinery Co 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


Vransmission 


“Sis Ofe) 
Ut g 


AKOLINA 


* * * 

CANADA, MONTREAI 
Reneld Coventry. Ltd 

CANADA, TORONTO 
Renold Coventry. Ltd. 
CANADA, VANCOL VER 
Renold Coventry, Ltd. 


GEAR 





30,000 HOUR SERVICE 


with new 


DODGE-TIMKEN TYPE 'E" BEARINGS 


Timken tapered roller 

igs handle any combination 

of radial and thrust loads in nor- 
mal installations 


xtra long inner race distr 
the load 


e-tested method locks bearing 


on shaft 


lified labyrinth seals prote 
against dust, dirt and loss 
of lubricant 


tory assembled, adiusted 


ated, ready to install 


DODGE 


TRANSMISSIONEERED MEANS 


128 


ROLLING 


TRANSMISSIONEERING achieves a new 
combination of high performance with low 
cost! Type“E” is the lowest priced Timken- 
Bearing-equipped mount on the market. 
There is no sacrifice of quality; the low price 
is the result of Dodge Transmissioneering 
skill, and efficient, volume production. 

Precision-built, rugged, dependable, the 
new Type "E" bearing assures 30,000 hours 
or more, of service, under conditions for 
which it is adapted. It offers superior load 
carrying and high speed capacity. 

Type “E” bearings, completely assem- 
bled, lubricated and adjusted at factory, 
ready for immediate use, are available in 
Dodge distributors’ stocks. Call the Dodge 


Transmissioneer in your territory for infor- 


mation about these, and other new devel- 
opments in power transmission equipment, 
to help you increase production efficiency 


and lower your power costs. 


, DODGE MANUFACTURING CORPORATION 
'MISHAWAKA * INDIANA 


Copyright 1945 Dodge Mfg. Corporation 


There are 210 Dodg 
factory graduate Trans 
missioneers, located ir 
princ ipal« ities, to she 
you new and better wa 
of transmitting pow: 


Sign of the Dodg 
lransmissioneer 


DODGE 


MISHAWAKA 


BEARINGS . .:. 


THE 


ADVANCED DESIGN 


30,000 HOUR LINE 


IN POWER DRIVES 
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Don't Let a Nut Mislead You 


Even ifthe nut never budges on 
the bolt—all other parts of bolted 
assemblies inevitably loosen 
under vibration. Bolts stretch, 
metal rubs metal, rust and scale 
pulverize—all tending to loosen 
the entire assembly unless a 
strong spring washer is used to 
expand and hold all parts tight. 

So whether you use a regular 
standard nut or one of the many 
fixed or lock-nuts you must use 
a powerful spring washer. The 
spring expands and compen- 
sates for later inevitable wear. 


No device except a long-range 
spring washer can expand and 
do this job that is so essential to 
bolted security. 









Our Kantlinks conform to Government Specifica- 
tions BECX 1-2-3, AN 935, and drawing 12-Z-22. 







Originators of K 


NEWARK, N. J., U. S. A. 


YOU CAN NOW BUY EFFICIENT, YET INEXPENSIVE 
RETAINING RINGS THAT SAVE METAL AND MONEY FOR YOU 













These artificial shoulders are used more also than cotter pins, etc. 
and more widely to hold many types of Examine your machines and metal prod- 
mechanisms in place. They are less expen- ucts to see where retaining rings can save 


sive than big shoulders, and more efficient you dollars and metal. 













Retaining 
Rings save money 
and metal 
Type XRC 
(round closed) 
























Type XSC 
(square 







Type XRO 
(round open) 






Type XSO 


T 
ype ZH (sqvare open) 


(internal) 


Type YH 
(external) 













closed) 







NATIONAL RETAINING RINGS 
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The destructive action of vibration and shock can’t hurt fluid- 
conveying pipes protected by Barco Flexible Joints. By means of 
responsive movement, Barco compensates for every contraction and 
expansion— preventing leaks and breaks. Its range of designs covers 


every flexible joint problem in transportation and industry. Today, 


as in the past 30 years, Barco’s experience and progressive skill 


stand ready to assist you. Barco Manufacturing Co., Not Inc., 
1800 Winnemac Avenue, Chicago 40, Illinois. 


In Canada: The Holden Co., Ltd., Montreal, Canada 


Not just a swivel 

FLE IBLE JOINTS Joint...but a com- 
bination of a swivel 

} i 5 and ball joint with 

( JF rotary motion and 


| / responsive mote- 
THE FREE ENTERPRISE SYSTEM IS THE SALVATION OF AMERICAN BUSINESS mei through ever) 
angle. 


"MOVE IN DIRECTION" 
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HESE swivel loops are essential to certain 
devastating projectiles. Here at Accurate, 
special forming and testing equipment were 
designed and built to produce them in the 
vast quantities needed, and to the rigid 
specifications required. 
Perhaps you will never need a swivel 
loop for your product. But, whether it's 
swivel loops, special wireforms or springs, 
Accurate experience and ability is at your 
service. Your products of tomorrow, as well 
as of today, are our interest. We want to help 


you produce them better, faster, for less. = 


Send for your copy 
4 of the new Accurate 
3 Spring Handbook. 
pto i Z It’s full of data and 


ILAA CAA formulae which you 


— 9 will find useful. No 


obligation, of course. 


WIRE FORMS BOBBIN 
; : hb G & 


SPRINGS 2277277 
STAMPINGS | 


ACCURATE SPRING MFG. CO., 3815 W. Lake St., Chicago 24, Ill. 
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Brad Foote 
Precision cut 


bevel gears 


Large Gears, Small 
Gears and Those 
In Between 


It's all the same at 
the ultra-modern 
Brad Foote Plant, 
where special preci- 
sion-cut gears have 
been made for over 
a generation. 


-— 


bs AS 
TS 


I 


The extensive equip- 
ment of this plant 
permits the manu- 
facture of unusually large amounts 
of smooth running quality precision- 
cut gears in all tooth forms from any 
practical material. 


ZA 
"4 


Brad Foote special cut gears have 
met the test and are doing their bit. 


/ BRAD FOOTE GEAR WORKS 
1309 S. CICERO AVENUE CICERO 50, ILLINOIS | 


" 4C 
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This ee Bellows — — 

2 — reference book — CP-100 

= 2 ncludes information whi D: 
every data file. ich should 





i 7 
Only Me” can meel 


Bellows requirements like this 


REQUIREMENTS: 


A bellows to be used as a piston within a cylindrical housing 30" lona 


by 6" O.D. to give a displacement of a minimum of 240 cubic inches 


FULFILLMENT: i 


To meet this requirement, a "'Spring-life” bellows 5%” O.D., made of 


TT 


TITILLILI LLL LLL LLL Ld 


tinned phosphor bronze with 68 flanges or convolutions, was con- 
structed. The free length of this bellows is 25”. In order to satisfy the 
requirement of 240 cubic inches displacement, this bellows must travel 
15”. This is accomplished by extending the bellows 5” from its free 
length and compressing it 10 from its free length. The drive shaft is 
made of stainless steel rod and is guided internally on a stainless stee! 
tube. Life expectancy of this unit is 300 million flexures at the rate of 
50 per minute, or a total of 19 years continuous operation without 


undue surges and when operated within its elastic limits. 


Here is another example of what was an unusually difficult problem until Cook engineers solved 


XXI 


| 


it and added another page to their file of "impossible" jobs accomplished. 


Many of the largest manufacturers in the country consistently “Look to Cook" to solve their unusual 
problems. They have learned that we do not tolerate the word "can't." This attitude of the Cook 


engineering staff can be of service to you, 


— Ln 
me diii 
— 
— — 
— Edi 
— — 
——— 
=- > 
e 
E. ied 
LL e 
—— = 
-—A € = 
= > 
pu - 

= 
a 
—— 
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This: book will give you the complete story of 
the 7 advantages of “Spring -life” construction 


Here is a new book just off the press that contai 
the ‘complete story of the Cook "'Spring-life"" ideo 
its history, its advantages, its applications, and 


complete data for specifying and ordering Coo} 


2700 SOUTHPORT AVENUE = CHICAGO 14, ILLINOIS “Spring-life" Bellows. 
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If you will need 
PEISION PENS 


ar other parts such as spindle bolts, 
ball bearings, knuckle pins, clutch plates, etc. 


for products like these... 


Our plant facilities and experienced 
manpower belong in your picture... 


Before the war Burgess-Norton was one of the leading suppliers of 
piston pins to the automotive, farm equipment, compressor, marine 
and diesel industries. Now, with enriched production know-how 
and facilities resulting from war production of these parts for 
America’s war machine, Burgess-Norton will have even more to 
offer. Unchanged, however, will be our 40 year ideal: "To en- 
deavor to function on every assignment as though we were a part 
of the organization being served.” 


“oO 
Let's talk it over... 2A)... 


Write for the Free Booklet on our facili- 


ties for the production of piston pins; ball 
bearings; hardened and ground screw machine 
parts; heat treated and hydrogen copper 


brazed steel stamping or forging assemblies. 
Burgess-Norton Mfg. Co., 200 Peyton Street, w——— M 


Geneva, Illinois. 40 years in GENEVA, ILLINOIS 


e l Part Lá Jl eus Make ight Dus il L3 Satisfactory lo Cla uslomers 
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TO MATCH YOUR DESIGN! 


@ When you're working "from scratch". . . or che design calls for apprecia- 
tive understanding or subtle treatment... let Corbin transfer the job from 
your drafting board to the finished product. Sixty-three years of working 
cooperatively with design engineers has taught us much that saves time, steps 
up quality and assures definite attainment of the objective. 

If a stock design is to be specified, our "Industrial Catalog" is a profitable 
source for locking devices that do much more than merely "fill the bill." Or 
in particular cases, you may prefer to send a blueprint — or have à Corbin 


Lock engineer call. Let us know your requirements. 


CORBIN CABINET LOCK CO. 
NEW BRITAIN, CONNECTICUT 
THE AMERICAN HARDWARE CORPORATION, SUCCESSOR 


''Safety first....and last....wben Corbinlocked’’ 
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JY 
If you have mechanical operations to get 
done with efficiency and economy, con- 
sider Fluid Power. 

It is the modern way to transmit power 
from its source to its job—without shafts, 
gears, belts or levers. 

It moves wherever you want it to go 
through tubes, and is controlled by valves. 

Your Fluid Power system will deliver 
sure and dependable performance, under 
all conditions, if it is 


aqneed ÁjP A RKER 


THE VITAL LINK 


in Fluid Power is the Circuit. It goes around 
corners and into tight places. It must be proof 
against leak, shock and vibration, and must 
be pressure-tight. 

Parker brings twenty years of experience to 
the engineering of this Vital Link. We build 
the valves and fittings, and the tools to handle 
them. 

This specialized "know-how" is yours to 
command. 


Youll find it worth-while to talk with a 
Parker Fluid Power Engineer. Write to The 
Parker Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 


PARKER 
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A YOUR 


- BOLTING SPECIFICATIONS 


T IS YOUR RESPONSIBILITY, as a Farm Machinery Builder, to design 

and produce the best equipment-that can be manufactured. In de- 
signing high quality equipment you will need many special bolts 
and studs. Our plant, from carbon and alloy steel storage to final 
testing, is especially geared to high quality manvfacture. In these 
critical times it is essential that you consult a specialist with many 
years of specialized bolting experience to offer. Write us today. 
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. BUNDYWELD IN EVERY HOME 


THE MODERN American home is served with many appliances and 
conveniences equipped with Bundy steel tubing appliances and 
conveniences which give the American family the highest living standard 
in the world. 


In the kitchen, the gas range probably has flash tubes, 
pilot lines, and connecting tubes of Bundyweld. And for 
the electric refrigerator's condenser. Bundyweld is pretty 
much standard throughout the entire industry. 


, Water and space heating units are apt to use Bundyweld 
for pilot lines, connector and feeder tubes—in fact any- 
vhere a tube in Bundy’s range of sizes is required. 


BUNDY 


c Metals Company, Ltd. 
3100 19th Street 
Francisco 10, California 


TUBING 


Standard Tube Sales Corp. 
1 Admiral Avenue 
Maspeth, New York City, N. Y. 
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DISTRIBUTORS 
Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


The family car (and incidentally most trucks on the road, 
too) may have an average of twenty Bundyweld parts 
fuel lines, oi! lines, brakes tubes, and many miscellane- 
ous small parts. 


Wherever the food freezing and storage unit may be— 
basement, utility room, or a complete separate room, it, 
too, may have many Bundyweld Tubing parts similar 
to those in the electric refrigerator. 


ALL THESE USES are not just accidental. They are because industry 
recognizes thot the solid, double wall construction of Bundyweld—an 
exclusive Bundy feature—meets every test for superior performance. 


Sete neon 


TUB ING 


AND REPRESENTATIVES: - 


Rutan & Company 
112 South 16th Street 
Philadelphia 2, Pennsylvania 


Eagle Metals Company 
3628 East Marginal Way 
Seattle 4, Washington 
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Designed and Built for the 
Successful "Doing of The Job"— 


Type “H” Worm Gear | : ; d 
Speed Reducer Due to their wide ratio range, the D. O. James Worm Gear 


Horizontal (Illustrated) or 1 Reducers are ideal for many power saving installations. They are 

Vertical Drive—26 Sizes, Ra- a . en 

Er da dE oni designed and built by an organization that has had over a half 

from 1/532 to 150 Horsepower. century of Gear Making Experience and who have successfully 
pioneered the Gear Reducer to its present high efficiency stand- 
ards. The many and repeated installations of D. O. James Worm 
Gear Speed Reducers testify to their superiority and adaptabil- 
ity. These reducers are the result of excelling craftsmanship in 
our engineering, cutting, grinding, assembling, inspection and 
testing departments. Their efficiency is further increased in the 
usage of the best and most suitable materials. An experienced 
supervision and modern plant facilities assure a finished product 
that will be successful in "The Doing of The Job." 


D. O. JAMES MANUFACTURING CO. 
4417 Roosevelt Road . Chicago, Illinois 
Makers of Every Type of Gear and Gear Reducer 


* £ * S m 
— — — — — — 
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15-TON CLEVELAND OVERHEAD CRANE 


built for steel mill service, uses Orange Staggered 
Roller Bearings on Hoist Shaft and Bridge Wheel 


Axles. Very satisfactory service is reported wherever 


Orange Staggered Roller Bearings are used. 


Wherever bearings of extreme ruggedness and load carrying 
capacity are needed in your equipment—be sure to study the 
capacities of Orange Staggered Roller Bearings when designing. 
You'll find that you can design to smaller size, because Orange 
Staggered Roller Bearings do the work of larger conventional roller 
bearings. Or, use them equal size for higher load carrying, safety 
margin and life hours expectancy. 


The exclusive design of Orange Staggered Roller Bearings (shown 
at the right) shows how the load is distributed over many short rolls 
instead of a few full length rolls. Maximum supporting area is 
obtained in minimum space. Skewing of rollers is minimized due to 
the ease of alignment and adjustment in the raceway load area. 
Even running is assured. 


Orange Staggered Roller Bearings are made in a full range of 
x - standard, interchangeable sizes. Write for 


\ . . Engineering Data Book giving details of design, 
T sizes, capacities, application data, etc. 


Mu 


- ROLLER BEARING CO., INC. 


EH Mail Coupon for Engineering Data 


The staggered roller de- 
sign brings maximum 
roller surfaces in contact 
with the load, as shown 
by end views of an 
Orange Staggered Roller 
Bearing and a conven- 
tional roller or ball 
bearing. 


Orange Roller Bearing Co., Inc., P.E. 
Orange, N. J. 


Please send me your Staggered Roller Bearing Data Book 
Name Title 
Company 


Address 
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„551 Main Street, Orange, N. J. 
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Hoover, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 
Type employing the largest size and greatest number of balls. This type 
of bearing, plus the added advantage of Hoover's exclusive honed race- 
ways has been proved, by actual test, to be the most universally depend- 
able for the varying conditions of load and speed under which modern 
machines operate. 


POVER 


BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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SUPERCHARGING made this power 


—— e 


RODUCING 125 tons of hot-mix an hour, Today this plant is operating on a single-unit, 
for resurfacing Highway 1o, near French- self-contained Murphy Diesel Generating Set, 
town, Mont., this asphalt plant required more power supercharged by B-W. Weighing only approximate- 
than an ordinary portable generator could supply. ly 9,000 pounds, the unit supplies 106 Kilowatts 


This Murphy Diesel Generating Set, super- 
charged by B-W, is producing 106 kilowatts. 
The actual size of the unit is only 11 feet 
long, 40 inches wide, and 5 feet 6 inches high. 


) + 
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and is easily manageable on a heavy truck. 


To provide more power in a given space or weight 
... Or to compensate for loss of power at higher 
altitudes . . . and with little appreciable increase 
in weight — B-W Supercharging finds many 
uses in engines for the marine, industrial, trans- 
portation, and automotive fields. 


SUPERCHARGERS, Inc. 


® DIVISION OF BORG - 


M lenei t. CFTTTTIS 


B-W Supercbargers are pre- ^ 
cision - built for tbe most effi- 
cient operation and long, 
trouble-free service. 





Molll SODEND MÜLTIROL 


RU 


TAKE advantage of the full length 
rollers of McGILL *Solidend" 
MULTIROL Bearings. We will be 
glad to send vou our catalog SM-42. 


Mt: GILL MANUFACTURING COMPANY, INC. 


Manufacturers of Ball and Roller Bearings 
VALPARAISO, INDIANA 


* 045 
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You can save time and money—and get exactly 
what you want—by buying tanks, cylinders and 
pressure vessels from Scaife. Naturally, you 
have rigid specifications that must be met—and 
you insist on absolute dependability and reli- 
ability. Scaife can give you these qualities, and 
perhaps suggest changes that will reduce costs, 
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FIT YOUR PURSE, 


Lis S I -— * ame 
f S asi ids sin X cue IR — 
— 


"ERE 
aba Ede 


improve the product or otherwise react to your 


advantage. 


We have had extensive experience in the 
design, manufacture and use of pressure vessels 
of many types. Make use of this experience by 
having Scaife make your pressure vessels. 


4 at 
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These illustrations are from earl; 
drawings of Thos. A. Edison’s first 


uccessful electric lamp 


Wherever shafts move 


NAGI 


OIL AND FLUID 


October 19, 1879... Another lamp was placed on the pump for 
extraction of air...Then, with pump still working, Edison re- 
quested Boehm to seal off the bulb. At eight that evening, the 
lamp was ready for its life test... It held out heroically chat night 
and the following day, until by two o'clock that afternoon, ¿t had 
attained a life of forty hours!’ The filament sealed in a vacuum 
against destruction by oxygen of the air. 

Modern machines, too, must be sealed...not by vacuum, but 
by devices that seal in the oil—protect the vital bearings against 
damage and destruction. 


gs bathed 


=> 


National Oil Seals do that job; keep the vital bearin 
in oil. National Seals, engineered for all the exacting requirements 
of modern machinery, in the world's most modern plants devoted 


entirely to oil retention problems. 


NATIONAL MOTOR BEARING CO., INC. 
GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 


Plants: Redwood City, California * Van Wert, Ohio 
(Arrowhead Rubber Company, Los Angeles, California, a subsidiary) 


Propuct ENGINEERING — Fesruary. 1945 
























Dayton V-Flat Drives 
chosen for machines ad^ 
-made to handle $ ok Lo 
23, 90045. MASSIVE CONSTRUCTION, PRECISION ACCURACY, AND FAST, DEPENDABLE 
? OPERATION characterize fhe paper Gnd press-board cutting machines made by 


the Harris-Séybold-Potter Company. Heavy lifts of paper stock and various 
fibrous materials Gre often tough to cut. So this equipment is designed to give 
d o Its knife cutting ferté up to 28,200 Ibs . . . almost 15 tons. 
T Y ^ At évery-€ut a tremendous shock occurs; especially to the power-transmission 
$ eiu ^ t s" equipment. Only two Dayton V-Flat Belts handle this load “very satisfactorily 
. giving long, trouble-free service, and requiring surprising minimums of 
adjustment," says the company. 


EGT — ARC TE RT TE SR RR 
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P SOR 


SEYBOLD ^ 
PRECISION m. -- i 


Bay 


Dependable grip of OajTone maintTasned by 
ELIMINATION STRETCH” 


The sturdy, FULL transmission of power by Dayton 

V-Belts is due to their technically-accurate and mechan- 
ically-correct design. Their long-lived smoothness of 
power transmission is assured by special construction. 


yr 

e- Famous “STRETCHLESS” Daytex Cords are welded, 
under tremendous tension, into the neutral section of 

Ye 


every Dayton V-Belt. It enables Daytons to retain through- 
ht out their amazingly long life their unusually high effi- 

ciency. These are qualities of Dayton V-Belts which have 
established Dayton Rubber as the largest V-Belt manu- 
facturer in the world. 


FREE, for merely sending in your inquiry, you get 
ut Dayton Rubber's complete new V-Belt Handbook. It is 
fully described below. Send for it, get yours, today. 


ISt 
THE DAYTON RUBBER MFG. COMPANY, DAYTON 1, OHIO E 
The World's Largest Manufacturer of V- Belts 
1 Dayton Rubber Export Corporation, 38 Pearl St., New York, N. Y., U. S. A. 
LU Cable Address: WIDBLOCO 
ItS KEEP O N BUYING WAR BONDS 1 
ed Dayton Rubber's new 384-page V-Belt Catalog is the 









ost comprehensive encyclopedia of V-Belt Drive in- 

formation and data ever published. Lists millions of 

‘rive combinations—everything you want to know 

^ Without calculation or engineering. Write for your 
se copy today. 





elu —* OEN 


THE DAYTON RUBBER MPG 


RN | 
n$ USE | 


The Mark of Technical Excellence in Synthetic Rubber 








147 


"oDUCT ENGINEERING — FEBRUARY, 1945 


HYCON 


3000 AD 
Hydraulic 
Power Unit 


A small compact unit UM Rs 
machine tools, Quickly and easily installed 
and test equipment —XXX operations 

up to 3000 p.s.t. 


peetfications aud Eugineeriug Data 
Ou Reguest 
THE N 
EW YORK AIR BRAKE COMP. | 
2 drake Avie hl 
ington Avenue, New York 17, N. Y. Factories: Watert 
$ own, N. Y. 
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TOOLS AND TECHNICIANS 
s ee Yours On Contract 


Planning to add products to your line? Do 
it without manufacturing headaches . . 
new equipment expenditures . . . tooling-up 
delays .. . employee instruction problems 
. sudden big increases in manpower 


Hu 
* ^ à — 
| like adding a wing ~~ 
P Do it in one of three ways. Let a qualified 


organization (1) make the parts that pose 


fe 


i your problems, (2) make the entire new 
to 0 ur la nt article, or (3) make and market the article. 
y D Qualified should mean ample manufac- 
turing facilities in plant and personnel, in 
machines and in technicians who super- 
vise their use — and, in the case of Foote, 
Pierson, it means all that and more! 

With Foote, Pierson’s wide background 
goes a service which can include: engi- 
neering and design, machine shop, plating 
and metal finishing, assembly; inspection 
and checking; packing, warehousing and 
storage. Foote, Pierson’s favorable loca- 
tion, in an area served by a number of 


main railroads, also offers shipping advan- 


tages by water and by air freight. 
Foote, Pierson was among the first to 


produce non-interfering succession fire - 


alarm call boxes, stock tickers, x-ray appa- 


— —— ratus, many components oí telegraph 
—— — equipment, instruments and aircraft radio 


communication apparatus. 


There's no obligation in a get-together 
conversation now for post-war suggestions 


on your product. 





E"'SCorE : PIERSON & CoO inc 
75 Hudson Street Newark 4, N ] 






Established in 1896 





Í 
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NATURE 


...,EXTRA GREASE CAPACITY FOR PROTECTION 


But — among "Self-Protected" and "Sealed" bear- 
ings its the NORMA-HOFFMANN "CARTRIDGE" BALL 
BEARING that provides that extra —more than double 
— grease capacity so vital to long life, low main- 


tenance and minimum attention. 


There are many other distinctive — and equally 


valuable — features, in the "CARTRIDGE" Bearing. 


Waite for full details to our nearest office. 


Or,—better yet—ask them to send one of our 
engineers to discuss your bearing problem —in 


strict confidence, of course. 


NORMA-HOFFMANN BEARINGS CORP'N. STAMFORD, CONN. Jounded 1911 


Sield ( Wie s: NEW YORK * CHICAGO * CLEVELAND * CINCINNATI « PITTSBURGH * DETROIT * LOS ANGELES * SAN FRANCISCO + SEATTLE, WASH 
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DOUBLE COIL 


NE DIAMOND <> 
: SPRING LOCK WASHERS 


Designed and produced by George K. Garrett Company, this Double 
Coil Spring Lock Washer has the reactive spring pressure of a fine 
lock washer PLUS many times the resistance to shock, vibration and 
severe service. The DOUBLE COIL does the trick! 


These new Double Coil Diamond G's are manufactured under the 


same rigid supervision and ''Controlled Tension" principles that put 


Diamond G Products in a quality class by themselves. 


Samples and descriptive literature will be mailed promptly on 


request. Our Scles Engineer will call at your convenience. 


GEORGE K. GARRETT CO. 


1421 CHESTNUT ST., PHILADELPHIA 2, PA. 


The extensive Diamond G Line 
includes Spring and Flat 
Washers, Stampings, Springs, 
Hose Clamps, and kindred 
specialties. 


d 
A— 


DES e A ( = 


DIAMOND «— PRODUCTS 
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WHEN win Good A ca.Ls ron SOCKET SCREWS 
€ o 


CALLS FOR 


PARKER-KALON 


Whenever you specify Socket Screws, 
it is because you need strength, safety, 
compactness, or other advantages. 


Since you use them when you need an 
exceptional fastening, it is good judg- 
ment to make sure you get Socket Screws 
of exceptional quality. At such critical 
points in your assemblies, you can't 
afford to have “doubtful” screws.. 
screws that look all right, but some of 
which fail to work right. 


Parker-Kalon’s Quality-Control rou- 
tine, unequalled in the industry, rules 
out "doubtful" screws by checking 
every mechanical and physical charac- 
teristic. Tests and inspections cover 
Chemical Analysis; Tensile and Tor- 
sional Strength; Ductility; Shock Re- 
sistance under Torsion and Shear; Hard- 
ness; Head and Socket Size and Position ; 
Thread Fit. 

Specify Parker-Kalon Socket Screws 
next time you order . . . they cost no 
more. Parker-Kalon Corp., 202 Varick 


, New York 14, N. Y. 


SOCKET SCREWS 


A product of PARKER-KALON ... Specialists in Fastening Devices 


CAP SCREWS STRIPPER BOLTS SET SCREWS 
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ONE GOOD IDEA LEADS TO ANOTHER 


^ 


. 
i 
j 
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Casters designed for protecting may be an adaptation of the solution to some- Position Locks, Grooved-Wheel Casters, 
materials in transit also lengthen body else's problem Super Heavy Duty Precision Casters are 
For example, Bassick's Floating-Hub'' 


worth investigating. Bassick makes the widest 

life of equipment. Caster was intended originally for use when variety of casters and caster equipment in the 
oving materials that must not be jarred by world, and is the firm that is looked to for the 

types of equipment have been made port- uneven floors. It also proved so successful in important improvements 
nce the war began and tab lengthening the life of the equipment, protect- 
ent has been improved f making g floors, giving easier handling, that it is now 
Product portable, or improving is por specified where ordinary unsprung wheel caste round standard Casters. THE BASSICK 
y, will make It MOTE saleable — it w mJ TESES Tq en en COMPANY, Bridgeport 2, Conn. Div. of 
ew recent progress 1n Caster MOD! ICY : Stewart-Warner Corporation, Chicago, Ill 

Other Ideas from Bassick Canadian Division: Stew art-Warner-Alemite 


Corporation of Canada, Ltd., Belleville, Ont 


Call in a Bassick engineer to he p vou de- 


velop vour idea, while it is still on the board 


l 
solution to your problem 


ment, flexibilitv, floor pr 


Many sizes and types of Ba For direct application to angle 
Casters are avatiaD! vith on legs or inside corners. Stems 
threaded ster Fro o designed that separate 
light ca ght and left hand types 
1 ! to d 7 l VN. 

diam. wheels t à need 9'" tg 


truck caste: 
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Close up diagram showing cross- 
section of one-piece outer race with 
roller in place. 


. One-piece outer race of channel cross- 


section; no auxiliary parts necessary as 
rollers are retained by lips machined di- 
rectly in race. 


Rollers have conispherical ends which 
make ball contact with race shoulders. 


3. Recesses adjacent to roller ends act as 


6 


lubricant reservoir, 


Oil groove in outer race, making a lubri- 


cating groove in the housing unnecessary. 


. A snap ring used in this groove will lo- 


cate bearing in housing, thus eliminating 


housing shoulder and reducing costs. 


Corner radii on inside edges of the outer 


race facilitate assembly of the bearing on 
the shaft 


C 
PEC 


| MORE THAN 


25 


YEARS 
ijj EXPERIENCE 


—for Maximum Capacity 


and Minimum Dimensions 


The demand for lighter, longer-lived 
products has been gathering momentum 
for the last decade. This is as true of vacuum 


cleaners as it is of Pullman cars. 


The development of the Needle Bearing 
over ten years ago by R B C has been an 
important contribution to this trend. Its 
widespread application has made possible 
economies in weight and increased length 


of life undreamed of at the start. 


If you have a weight or an endurance 
problem, please consult R B C’s Engineer- 


ing Staff. 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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Ni Economica! Oilgeor Radial Rolling Piston power 

- units ore used to charge stationary and portable 
OILGEAR catapult power plonts to catapult planes at flying 
speeds in something over 100 feet. Besides high 

linear speed obtainable over a wide ronge, ac 


ceieration ond. or deceleration are controlled, power can be stored 
during idle period 


JUST ANOTHER EXAMPLE OF 
OILGEAR'S AMAZING ABILITY TO SOLVE THE 


PROBLEMS OF UNIQUE POWER TRANSMISSION 


There is hardly any limit to the applicability of Oilgear Fluid 
Power. In catapulting heavy airplanes from the decks of car- 
rier escorts, Oilgear not only furnishes the tremendous power 
required to accelerate the load from zero to flying speed in a 
few seconds but it accumulates this power with comparatively 
small, standard units while each plane is being maneuvered 
into position. You can use units of this type on other installa 
tions where tremendous power or high velocity is required in 
termittently, as in die casting machines, braiding and knitting 
machines, riveting presses, etc. Or if your machine power or 
transmission requirements lie far afield, they are almost cer 
tain to be met... better, more economically ... in any of the 
scores of other functions Oilgear Fluid Power provides. Just 
as war industry built upon peacetime knowledge, so today 
shrewd designers are adopting the lessons learned in war. Put 
your problem up to Oilgear engineers; see if their solution 
isn't what you've been looking for. Do it now ..... THE 
OILGEAR COMPANY, 1311 W. Bruce St., Milwaukee 4, Wis. 
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Remember the wise chinaman whé con- 
sults his physician before taking sick? 
If your plans call for the light weight, 


strength and durability of magnesium cast- 


EXPERT ADVICE 
PREVENTS 
TROUBLE 


ings, get the advice of foundry engineers in 
the design stage ... . prevent production 
troubles later. Superior engineers will be 


glad to work with you. No obligation. 


Informative Booklet "Facts for the Designer" Available Upon Request 


Superior Bearing Croaze Co. Tae. 


MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 


LJ 
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‘Heli-Coil” Inserts restore to correct size, holes that have because of the rigid production standards required. Today, 
been accidentally tapped too large. And they do it simply, "Heli-Coil" Inserts eliminate this waste! 
occurctely, economically. They eliminate the need for over- "Heli-Coil" 
size screws or studs— time-consuming fitting of solid bushings 
—or the complete scrapping of the casting! 


Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire, which engage screw 
threads of the American National System. In addition to their 
many applications in salvage, maintenance and field ser- 
vicing, "Heli-Coil" Inserts are widely used in original installa- 
tions in aluminum and other light metal parts. These inserts 
provide a hard, anti-friction, protective lining for tapped 
threads in these softer metals .. . preventing thread stripping, 


seizing and galling. Write today for complete engineering 
e hole tapped oversize, it was necessary to scrap it information. 


Àt the Syracuse, N. Y., plant of Aircooled Motors Corpora- 


tion, tor example, "Heli-Coil" Inserts are used to salvage 
alumir 
$500 


um alloy helicopter crankcase castings valued at 
as well as in intermediate and timing gear case 


magnesium castings. Formerly, even when a casting had 
only on 


U. S. and foreign patents issued and pending. 


ENGINEERING REPRESENTATIVES DETROIT KANSAS CITY LOS ANGELES 
G. C. Brown and A. W. Reader Pacific Airmotive J. S. Wise 2x 
201 South Pleasant St. 1628 McGee St Room 925, Pacific Mutual Bldg. 
Royal Ook, Michigan Kansas City, 8, Mo. 523 West 6th St. — 
Los Angeles, California 


| | THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 
HEU Daans uasa Ay 

* P MT orp JH En / A " 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws —The modern, eí- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 
Screws — Eliminate sep- 


€ 
es 
4 i arate tapping operations for 
. fastenings to castings, heavy 
gauge sheet metal, and plas 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles 


PLAY SAFE 


BY PLANNING FASTENINGS EARLY 


IN PRODUCT DESIGN STAGE 


" Cold-forging "— proof £28 
...more each month 


It's our business to help you play safe by assisting you 
in the design or selection of the proper "all important" 
fastenings for your product. By making that decision 
early, while your product is still in the design stage, you 
can prepare ahead for the fast and precise assembly job 
essential to your product's success. 


Our broad experience in fastenings and our demon- 
strated ability in special design makes Scovill your logi- 
cal choice. We will recommend the best modern fastening 
for your specific need —a featured standard fastening, or 
a part requiring our ingenuity in special design and cold- 
forging such as illustrated by the special purpose item 
shown above. Our special processing of this part, too, 
meant substantial savings in money — materials — motions. 


Call our Fastenings Expert to serve you... and profit 
by our demonstrated Scovill ability in standard or special 


design and cold-forging. Call Today. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


NEW YORK, Chrysler Building 


PRODUCTS 


DETROIT, 714 Fisher Building 


SCREW 


DIVISION 


x TEL. WATERBURY 3-3151 


CHICAGO, 135 South LaSalle Street PHILADELPHIA, 18 W. Chelten Avenue Building 


PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 


158 


PRopucT ENGINEERING — FEBRUARY, 1945 





-—— 


I 


HEN manufacturers of electrical 

equipment turn to Auto-Lite to 
furnish the wire and cable they need, 
they know they'll $et a precision- made 
product, famed for its dependability. 
They know that the name Auto-Lite 
stands for aggressive research, precise 


engineering and a high quality prod- 


uct. They know of many of Auto- 
Lite's special insulations, such as 
Auto-Lite’s Vega Chromoxide Enamel, 
an insulation of particular advantage 
where heat-resistance is of paramount 
importance. All these things make it 
natural for them to turn to Auto-Lite 
when wire and cable problems arise. 


Address your inquiries to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 


E. 
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Wire and Cable Division 


PORT HURON, MICH. 


GREAT NEW SHOW 
STARRING 


DICK HAYMES 


“EVERYTHING 
FOR THE BOYS” 


Featuring Men and Women at 
the fighting fronts 


Tuesday Nights—NBC Network 





ABSOLUTELY DEPENDABLE 
...under The Most Rigorous Conditions 


Special attention to correct thread and tooth contour, ac- 
curate contact between worm and worm gear, and proper 
centering . . . all contribute to cool, efficient operation of 
WHS Speed Reducers. 


This means long operating life, ——attested to by the excep- 
tional service records of these Reducers in over 100 indus- 
tries. Have you our Catalog? 


Manuíactured by the "Makers of the First Speed Reducers 
in America to be Shipped from Stock.” 


| & SPEED REDUCERS 
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"DB' Series Worm Gear 
Speed Reducer used as 
standard NU 
equipmentin € f 
this continu 
ous type heat 
treating fur- 


nace. 


WINFIELD H. SMITH, Inc. 


EATON STREET... SPRINGVILLE... ERIE COUNTY... NEW YORK 
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Just say the word... 










Valuable 
Data 






Let us place this handy 32-page "s 
reference book on your desk without charge 


LL ABOUT BELLOWS, bellows assemblies, and bellows devices. xk Write on vour letterhead: “YES 
> F r a These ; * i9, 


Td like to receive a copy of the new 
Complete information on physical characteristics, sizes, metals, Fulton Sylphon Bulletin CP-1300.” 


How they are made, what they do, life expectancies, etc. 


assemblies, applications, etc., ete. Included are many useful time- 

saving tables — equivalents, conversion equations, temperature NEW MOVIE—“The Story 
of Metal Bellows” is avail- 

b able to interested execu- 


conversions, and physical data on approved charges; also pages 
of drawings detailing design and construction, together with 


1 3 i , tives and organizations. 
photographs of special bellows and interesting assemblies. : 


a 
14 
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DRAFTSMAN: “That’s a tough pressure for any flexible tubing!” 
DESIGNER: "' You bet... That’s why I’m specifying Titeflex !“’ 


You'll find machine designers among the most enthu- 
siastic and confident Titeflex boosters .. . because for 


them, Titeflex opens up a new world of possibilities. 


With Titeflex the designer can design as he wants 
to design . . . not as he must through the limitations 
and restrictions imposed on him by ordinary tubing. 
He knows, for instance, that Titeflex will handle vi- 
bration and provide great flexibility. It will withstand 
high temperatures and permit the safe handling of 
most corrosives. Titeflex will stand pressures that 
would cause failure in most types of tubing. In a word 

. the designer knows that in Titeflex he finds the 


combined qualities of all good flexible tubing. 


Titeflex is an all-metal flexible tubing. It contains 
no packing or composition material. There is nothing 


in Titeflex tubing to wear out or deteriorate in use. 
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Points of greatest wear in Titeflex are protected by 4 
thicknesses of metal and the protective outer braiding 
is woven directly onto the tubing itself—not slipped 
on afterwards. 

Titeflex is “Headquarters” for metal flexible tubing. 
Our engineering staff is ready at all times to cooperate 
on tubing problems. The new 36 page Titeflex catalog 
contains detailed information on Titeflex and Titeflex 
fittings. A letter will bring it to you. 


TrreFLEX, INc., 518 Frelinghuysen Ave., Newark 5,N.J. 
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! How General Silentbloc Rubber Parts 










Can Improve a Product and Cut Costs 


HEN a simple rubber-and-metal 

part can improve your product 
and may also cut manufacturing costs— 
that's news. 


Here are three ways General Silent- 
bloc parts offer this double advantage: 


l. By giving engineered control of 
5 


vibration and shock load, Silentbloc 
Mountings step up operating efficiency, 
save maintenance and lengthen life. 
Better vibration control may enable you 
totake out weight and simplify assembly. 


1. By correcting for misalignment in 
shaft supports, bearings and hinges, 
Silentbloc Bushings cut damage and 
wear, improve operation. You may elim- 





-type Silentbloc floor 
g for motors and heavy 
nt. Well-type motor- 
g shown at top can be 
| any size and design. 





One type of Silentbloc shaft 
mounting to correct for mis- 
alignment. Silentbloc bushings 
for bearings and hinges can 
be designed to fit your needs. 


inate machining and fitting to close 
tolerances. 

3. In oscillating joints, Silentbloc 
Bearings give controlled torque action— 
trouble-free, long-lasting and needing no 
lubrication. They may replace expensive 
bearings and speed up production. 





Rubber Before Assembly After Assembly 


This diagram shows the patented 
Silentbloc method of elongating and 
confining rubber between the outer and 





Typical Silentbloc rubber 
bearing for torque joint. Inner 
shaft can be plain, threaded 
or grooved. No lubrication; 
long lasting; trouble-free. 





inner metal sleeves, forming an inde- 
structible union of rubber-to-metal. By 
varying the elongation and modulus cf 
the rubber, the size and shape of metal 
parts, General engineers can design a 
Silentbloc to give the exact performance 
you need. Silentbloc can be made of any 
metal and any type of rubber, to carry 
loads of ounces to tons. 


The Silentbloc has proved its value 
in automotive, industrial and household 
equipment, aircraft, motors of all kinds, 
marine and electrical equipment. To 
learn how Silentbloc parts may improve 
your product, write for free booklet. 
The General Tire & Rubber Company, 
Dept. 160, Wabash, Indiana. 


" 
JG 


GENERAL 


SILENTBLOC 


MOUNTINGS... BEARINGS 
COUPLINGS 


THE GENERAL TIRE & RUBBER COMPANY 


lo ` 
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FOR DESIGN-ENGINEERS—IN THESE 


USES OF SS.White Herible Shuafts | 


WM 
ONE OF A SERIES l M 
showing typical A 
POWER DRIVE and 
REMOTE CONTROL 

applications 


FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 


This newly published 256-page handbook give: 
complete information and engineering data o 
both power drive and remote control flexible 
shafts and how to apply them. A copy, free 
to any engineer who complies with this pro- 


vision — make your request on your business 


HITE letterhead and indicate your position 
THE S. S. WHYTE DENTAL MFG. CO. INDUSTRIAL DIVISION 


DEPT. D !O EAST 40th ST., NEW YORK 16, N. Y. exuti , 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Industrial Enterprisu 
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NE PRODUCE A NEW SMALL ACTUATOR 


m6 
i 
nM 


: 
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ITHIS IS THE ACTUAL SIZE 


B Recognizing the need for a small, reliable, torque 

foft actuator, we have designed and are building this 
dget of power, as shown here in actual size. It weighs 
lbs. 6 oz. This little unit can operate an aerial camera, 

mera doors or other small doors, trim tabs, remote 
lor hydraulic valves. It can be supplied with brake 
d clutch by adding slightly to length and weight of 
mode! illustrated. 


One distinct advantage in this actuator is the fact 
ot th electri moro On De Bemove j 
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e 
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PASADENA 





Advanced 


Design Through an 


Exclusive Combination 


of Features 
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e Many of the most important bearing 
features . . . features which assure long 
life and top performance are successfully 
combined in SealMasters. : Xu Pillow Blocks 


Take advantage of SealMasters exclu- 


Flange 


2170 sce v - 1 ww 
sive design and construction when Nes aiii 


designing new, or re-designing existing 


products. Take-up Units 


QUIET IN OPERATION PERMANENTLY SEALED 
SealMaster design and construction combine to pro- SealMasters have a patented sealing principle, which 
duce a bearing unusually quiet in operation. seals out dirt, and seals in lubricant. 


SELF-ALIGNING : NO OUTER RACE ROTATION 
Shaft mis-alignment in any direction cannot distort A patented locking pin keeps outer race from rotating 
the seal. in housing and allows so Manian of bearing. 
PRE-LUBRICATED 


SealMasters are shipped with lubricant sealed in ... Write for Catalog No. 840, which gives dimensions, load ratings 
ready for immediate service and engineering data on the complete SealMaster line. 


BEARING DIVISION 


STEPHENWND"fA DAMSON 
9 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT 
Ü 7 das V ; | å ? 
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WHY Production 
Goes UP When 


Veelos Goes OW 


You uncouple any length of belt you 
need from an economical stock roll 
of Veelos in less than 60 seconds. 
In another minute, it can be coupled 
endless and installed on the drive. 
Veelos is adjustable to any length... 
adaptable to any drive! 


With a roll of Veelos, V-belts can be 
replaced in a few minutes. Machine 
downtime is. drastically reduced. 
Veelos maintains machine production! 


Veelos link construction provides 
quick, easy tension adjustment. This 
permits machinery to run at full 
speed and productivity. Veelos ends 
belt slippage! 


On a multiple Veelos drive, all belts 
work together because each belt on 
the drive is adjusted to correct, uni- 
form length to carry its exact share of 
the load. Veelos delivers full power! 


Simple as Buttoning a Shirt 


Get the "hong" of it, and 

yov'll couple and uncouple — 

Veelos as easily os you  , 7 AES 
button your shirt. This unique, F Vt. } 

link construction is the big LY \ 
reason why production goes — / 1 
up when Veelos goes on. \ 

Write today for catalog tell- \ 

ing the whole Veelos story. 


MANHEIM MANUFACTURING & 
BELTING CO. MANHEIM, PA. 


Adjustable to any Length 
Adaptable to any Drive 
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À machine is only as Strong 
as its weakest part 


No wonder so many designers of machinery specify the "UNBRAKO" 
Self-Locking Hollow Set Screw. They know they can depend on it to 
stay in place . . . they know it positively will not work loose even under 
the most severe vibration. The knurls of its Cup Point dig in and hold 
tight, making it truly a Self-Locker. 


— And for use where the Knurled Cup Point Set 
Nw Screw is unsuitable, specify the "UNBRAKO" 
Knurled Thread Set Screw, which is also a Self- 

ee Locker regardless of the style of point. 


"Unbrako" Hollow 
Set Screw with the 
Knurled Point. 


KNURLED SOCKET-HEAD CAP SCREWS 


T Another "UNBRAKO" Screw Product, and one 


— ae tata which greatly facilitates assembly work. The 
knurling of the Socket Head affords a slip-proof 
grip for mechanics’ oily fingers, enabling them to 
turn it farther and faster before a wrench is 


needed. 


Furthermore this screw requires less clearance for 
tightening than old.style hex-heads, because an 
internal socket screw wrench can be used, thus 
saving valuable space and material . . . permitting 


of lighter and less costly designs. 


The KNURLING of 
Socket Screws orig- 


The "UNBRAKO" Catalog of Socket — = — 
rako years ago. 

Screw Products contains a wealth of — — — 

information. We will gladly send you 

one on request. 


> 9 o o YY yy x 
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M 


v 
"Unbrako" Socket 
Head Cap Screw 
with Knurled Head. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., sox EG. BRANCHES: BOSTON : DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
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Production of antennae masts, peri- 





































scopes, and drive shafts caused 


The Babcock & Wilcox Tube Company 
"torpedoed"' this problem by: 


serious bottlenecks in the overall 
output of submarines. On one of 
these items — antennae masts —a 


developing a new simple, ingenious mill operation by experimentation. 
40', corrosion-resistant, stainless : gs ; 7 : 
p @ producing the largest individual pieces of stainless steel tubing ever 


alley steel tube weighing 1450 Ibs. made in this country in production quantities. 


was needed. Up until two years : : 
@ speeding production by the B&W method—15% faster than the time 


ege 1000 lbs. was tops for com- required by forging methods. 


mercial production of stainless steel 
tubing @ meeting the extremely rigorous requirements that are shown on this page. 
€ following through by using a special method of packaging which in- 

sured safe delivery. 

Thus, from the presentation of this problem all the way to delivery, it was a 
typical B&W Tube job . . . not an extraordinary accomplishment. Rather, we 
would like to have you feel that if you have a tubing problem the same B&W 
facilities and skill which proved successful in this instance are at your disposal. 


THE PROBLEM 


to manufacture commercially —a 


stainless-alloy-steel tubing 


40’ in length 

6" in diameter 
600" wall 

1450 Ibs. in weight 


SPECIAL REQUIREMENTS 


withstand same hydrostatic pres- 


sure as body of submarine — 
must be non-magnetic — 
corrosion resistant to high degree — 


absolutely straight—must be pro- 
jected up and down through a 
stuffing box — 


B&W TUBES 


SEAMLESS. Complete range of carbon, alloy and stainless steels 
Size$&: !4 in. to 85g in. O.D 


within .022". ELECTRIC-RESISTANCE WELDED. Carbon steel grades 
Sizés: 34 in. to 4 in. O.D 


THE BABCOCK & WILCOX TUBE COMPANY 


IF YOU 
THINK WE CAN HELP YOU, WHY Seamless Tube Division Welded Tube Division 
NOT WIRE, PHONE OR WRITE NOW? BEAVER FALLS, PA ALLIANCE, OHIO 


exceptionally close tolerance, as 
intenna mast must be machined to 
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by HOLO-KROME 


V METHOD PATENTED 


OWNED CONTROLLED, atienden — .... THE BETTER 
EXCLUSIVELY USED BY FASTENING METHOD 


HOLO-KROME. 


“Unfailing PERFORMANCE 


THE HOLO-KROME SCREW CORP. 


SEE MM ME —HARTFORD !0, CONNECTICUT, U. S. A. 
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)JXYGEN 
DJU PLING 


ACETYLENE GASOLINE 
COUPLING COUPLING 


GREASE 
COUPLING 
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Hyatt Hy-Load Bearings are made in separable types as 


well as in self-contained units. In the separable bearings 


the inner races are the separable units in one instance 
and the outer races in the other. Thus, the component 
parts of every separable Hyatt Hy-Load type bearing of a 
given size are fully interchangeable. Every race fits every 
roller assembly. 

Separable races may be assembled in one part of the 
shop and the rest of the bearing in another. When the 
sub-assemblies are brought together on the final assembly 
line the component bearing parts will fit correctly. No 
selection or matching required. 

Every Hyatt A-TS, R-TS, R-YS, BU-Z and BU-L type 


bearing has this feature—and many others. Write for data. 


HYATT BEARINGS DIVISION * GENERAL MOTORS CORPORATION 


Harrison, New Jersey . Chicago ` Detroit . Pittsburgh . Oakland, California 
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THE ROLL™ 


FOR {E VITAL SMDOOSTRIES 


vow Bets 
WET AL 
DWen-F erreurs Sheet Mill Rolly 















"=" CALLING 
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Hon-Ferrous Plate Mill Rolis WW Bette 
No quen. hes MAAN Bells — Caredt taking talta 
Non-Ferrous Foil Mill Rolls 
Cold Strip Steel Mill Rolls PLASTICS. COPTER 
Mining Milt Rotts Bean Cracking MM Rolly 
RUBBER Sheeting Mill Rolls TOBACCO 
Washer Rolls Calender Rolls ot : 
It Il f t d Cracker Rolls PAINTS, EWAMELS Tobacco Stem Crushing Rolis 
I j Mixing Mill Rolls ' ' 
—— Sheeting Mill Rolls LACQUERS, V ARNISHES SUGAR 
nearly a century ago. First the Refiner Rolls Grinding Mill Rells Crushing Rolls 
Colender Rolls Refiner Rolls Grinding Mill Rolls 


rubber, paper and sugar in- 
dustries came to us for rolls. 
Then, as our reputation 
spread, others followed suit. 


In most cases they simply 
said, "We need rolls. These 
are the production problems. 
Can you help us?" It was our 
job to make recommenda- 
tions; then to design and 
build the roll we felt would 
meet the individual need. 


This was not an easy assign- 
ment. Each industry's prob- 
lems were different — and 
constantly changing. At one 
end of the list is the paper in- 





dustry, requiring, for exam- 
ple, reverse coating rolls, 
round and straight to within 
one-half of one ten-thou- 
sandth inch, or giant calender 
rolls twenty-five feet in length 
having a perfectly graduated 
increase in diameter from 
ends to center of sixty thou- 
sandths of an inch, ground 
with a high finish. 

In direct contrast are the rolls 
required for crushing and 
grinding sugar cane. Here a 


special metal mixture is used 
to produce a hard iron of 
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open grain and rough texture. 
Sugar factories depend on the 
gripping and feeding capacity 
of their rolls to provide maxi- 
mum extraction and greater 
tonnage. 


The chances are that, if you 
are using rolls, you have 
heard of some of the accom- 
plishments of A merica’s larg- 
est specialty roll shop at An- 
sonia, Connecticut. Write for 
information about rolls for 
specific applications, or for 
details of any of the other 
products illustrated below. 


Po Po 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 





Try and Do It! 


Just try to hold a couple of pencils in perfect alignment without 
touching each other, and see what happens. 


This 10-second test will quickly show you why a flexible coup- 
ling is mighty important to the life of direct-connected machines. 


Ajax Flexible Couplings provide a positive but resilient con- 
nection between driving and driven shafts. They make it possible 
for each shaft to rotate around its own axis without creating vibra- 
tion, chatter, strain on bearings, drag, power loss, reversal of 
torque and other detrimental features. 


Ajax interlocking drive studs held by rubber-bushed, graphited 
bronze bearings assure maximum flexibility, quiet operation, and 
complete elimination of lubrication problems. 


Make the 10-second "pencil test"—then write for Facts on Ajax 
Flexible Couplings. 


ex AU 


FLEXIBLE COUPLING 


"ww WESTFIELD, N. J. 
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€ Our customer had a machine appli- 
cation which involved the passage of 
very thin sheets of paper over a series 
of conveyor belts and through a 
processing machine. It was necessary 
that the paper leave the belt freely, 
and without marking, smudging or 


wrinkling. 


Feeding the paper into the machine, 


and conveying it through the process, 


functioned smoothly until the paper 


reached point “A”, indicated on the 
diagram above. Because of static elec- 
tricity , the paper adhered to the belt 


instead of being released, and at times 


would feed back into the machine. 


Since a normal rubber belt gener- 
ates a considerable charge of static 
electricity, a change in the composi- 
tion of the rubber seemed apparent. 
After some research, Gilmer engineers 
developed a new, static-free com- 
pound—and the problem was solved. 
Today, static-dissipating construction 
can be furnished in Gilmer V-Belts as 
well as Flat Belts. 


The long experience of Gilmer en- 
gineers in the solution of belting and 
machine design problems may prove 


equally helpful and valuable to you. 


L. H. GILMER COMPANY 


Tacony, Philadelphia 35, Pa. 
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HOT OR HIGH...WAX OR OIL... 


Here's Smooth, Economical Pumping 


Yale & Towne TRI-ROTOR pumps liquid wax for Yale & Towne TRI-ROTOR Turbo-Supercharger 
a New York candle manufacturer . . . at 170°F. Lubricating Oil Pump for stratosphere flights. 


Gives You Positive Handling of a 
Piston Pump with Power Economy 
of a Rotary Pump 


Thats why Yale & Towne's Tri-Rotor Pump is the 
only low pressure pump that gives highest volumetric 
efhciency on either thin or viscous liquid without 
chewing, foaming, aerating or overheating product 
Only 3 moving parts, 2 pumping members, so 
maintenance costs are low. 

Sizes and models for delivering 5 to 200 G. P. M. 
PISTON Exclusive features (optional and interchangeable) 
Variable Volume Control, Manual Flow Control, 

Integral Relief Valve or Solid Head. 
: Yale Tri-Rotor Pumps can be shipped promptly 
| 4) on AA-5 priority or better. Orders calling for electric 
M | 2 motor drives which require AA-2X rating or better 
l v may be slightly delayed. Send your order or write for 

A ROTOR A PISTON A SHUTTLE complete information today. 


E E 


W'ire or air mail your requirements, (present or post-war) to Pump Division, 


i THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. 
Makers of the famous Yale Line of Locks, F i 
AVAILABLE NOW — Increased facilities and the latest manufacturing methods permit our 


making prompt deliveries of pumping units on orders carrying properly executed priority 
certifications. (There may be a short delay when electric motors are required). 


Hardware, Hoists and Industrial Trucks 


-YALE- 


PUMP DIVISION OF 


THE YALE & TOWNE MFG. C0. 


Stamford, Conn., U. S. A. 


D Alcohol Fish Oil Lacquer Shortening 
The O Caustics Gasoline DO Liquid Soap Silicate of Soda 
Yale & Towne Chocolate Glucose Molasses O Solvents 
TRI-ROTOR Coolants Grease Oils Starch 
Pump is now Corn Syrup Ink Paint O Varnish 
in use pumping C Edible Oils O Jam C Propane O Viscose 
such products 


application 


COMPANY 


which interests 
you) CITY STATI 


| 

| 

| 

| 

| 

| 

| 

| 

| 
as these (check NAME | 
| 
| 
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SPERRY HYDRAULIC REMOTE CONTROLS 
for the MACHINE TOOL INDUSTRY 





SPERRY'S HYDRAULIC CONTROLS 
minimize design problems by means of 
a single connecting tube that can be bent 
around corners and obstacles, or installed 
through walls, thus reducing design, in- 
stallation, and maintenance costs. 
























The machine shown at the left is a 
No. 84B-30" GARDNER DOUBLE SPIN- 
DLE PRECISION GRINDER, manufactured 
by Gardner Machine Company, Beloit, 
Wisconsin. On top the canvas spray 
protection hood are several bearing 
races ground by this machine; turned 
out at high rates of production and to 
extremely close tolerances. 4" diameter 
races are ground at a rate of 40 per 
minute, holding ground surfaces to 


.0003"' to .0005" of parallelism. 


APPLICATION: Remote Control of operating feed on Gardner Double Spin- 
— dle Precision Grinder. 



















TRANSMITTERS ARE EASILY LOCATED PROBLEM: Original specifications called for Solenoid operated feeds. Initiai 
IN MOST ADVANTAGEOUS POSITION installation presented the following difficulties: 


a. Feed operated with too much shock on feeding mechanism. 


b. Could not be relied upon to hold such necessary close in- 
feeds as .0001". 


cA A ATIO? SOLUTION: The Gardner Company changed to Sperry Hydraulic Controls 
; with the following results: 


a. Fast, smooth and shockless operation of infeed mechanism. 


ACCURATE b. Hydraulic Control sensitivity eases the operation of infeed 
mechanisms. 


& c. Operator fatigue lessened due to one-position, centralized 
control. 


d. Low maintenance and trouble-free operation of controls. 


| 
| 
| 
| SEND FOR BULLETIN 78 The above case-history is typical of the advantages secured by many Machine 
a | FOR ADDITIONAL DETAILS Designers and Product Engineers when they use Sperry's single-tube system to 
| 
| 
| 
| 
| 
4 


solve their remofe-control problems. 





SPERRY PRODUCTS, INC. 


HOBOKEN, N. J. CHICAGO, ILL 
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Compact design and ease of assembly are two features of 
Sundstrand fluid motors. 


v 
A fluid motor in a power transmission system eliminates 
the necessity for complicated gearing and clutch mech- 
anisms for changing speeds. An infinite range of speeds, 
within range of motor, is available and speed changes can 
be made while the unit is in operation. It's easy to get that 
wide speed range with this high torque, compact motor. 


| HOW THEY OPERATE 


Y 
Fluid motors obtain their power from oil under pressure. 


Chis is usually transmitted through oil lines from a 
properly designed pump controlled by pilot or solenoid 


valves. Controls may be manual or automatic as desired. 


ELIMINATES LONG SHAFTS .. . GIVES 
SMOOTHER FEEDS AND SPEEDS 


Sundstrand fluid motors are compact, require very little 


Y 


piping to mount close to driven member. This eliminates 


| A —— — 
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Simplicity of design, fewer parts, and automatic lubrication 
reduce maintenance expense. 


jerky feeds through possible windup of long drive shafts. 
The simplicity of design and application makes it pos- 
sible to apply this type of power transmission where a 
wide speed range and smooth operation is required, 


, TYPICAL APPLICATIONS 


of the Sundstrand fluid motor include lathes and mill. 
ing machines requiring high torque for heavy turning 
and milling cuts, duplicating machines requiring smooth 
and extremely sensitive operation at all speeds, grinding 


machines, road machinery, and many others. 


The fluid motor lends itself to most any power trans- 
mission requirement, Our engineers will be glad to assist 
in determining how to use it to best advantage in your 


designs. 


LU DESIGN AND 
APPLICATION DATA 


This 8 page bulletin contains the informa- 
tion you'll need in adapting the Sundstrand 
fluid motor to your design. Write today. 


isk for bulletin 113. 


Call on them without obligation. 
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How Many Corners has a Globe? 


There are four corners of the globe—or so the 
saying goes. 

At any rate we have four great plants making 
products in four classifications . . . they are in 
use today in every corner of the globe. 

Standard Products Steel Stampings are con- 
tributing to Victory on all fronts and on the 
high seas. 

Standard Products molded rubber parts are 
standard equipment on most trucks and pas- 
senger cars. 

Standard Products plastic parts are on war 


duty as gas masks, fuzes, flashlight cases and 
lank Protectoscopes. 

Standard Products Co. is the world’s largest 
manufacturer of Glass Run Window Channel 
and contour weatherstrip. Steechan window 
channel is factory equipment on most cars, 
trucks and aircraft. . 

Standard Products laboratories and engineer- 
ing division are at your service, if you have a 
steel stamping, molded rubber or plastic mold- 
ing problem submit necessary data and oui 
engineers. will present designs and proposal. 


THE STANDARD PRODUCTS COMPANY 


Main Offices and Research Laboratory 


505 Boulevard Bldg. e 
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Woodward Ave. at E. Grand Blvd. 


Detroit 2, Michigan 





P 


Just a fraction of a percent of phosphorus converts a copper-tin mixture into "phosphor bronze"—an 
alloy unlike either of its constituents. Toughness, lasting resilience and high corrosion resistance immedi- 
ately become its major characteristics. These qualities make it an excellent material for springs in electric 
snap switches, meters, measuring instruments and innumerable other devices that must function on their 


own, and often under extremely corroding conditions. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 


Eod 


— 
—8 MW 
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ROCKWELL C68-72 


9 |f you need hard-facing that's really tough— 
use Colmonoy Sweat-On Paste, which has the 
greatest abrasion resistance of all Colmonoy 


hard-facing materials. 


Its extreme hardness makes it ideal for so 
called "rough" applications, such as those 
shown here, in addition to many military uses 


which can neither be illustrated nor described. 


Colmonoy Sweat-On Paste is easily applied, 
the application consisting of fusing into the 
base metal, by the carbon arc method, or the 
oxy-acetylene method where very thin over- 
lays are required. Furnished in containers of 


one, five and twenty pounds. 


OFFICES 
Detroit, New York, Buffalo, Chicago, Tulsa, Los Angeles, 
San Francisco and in Canada. 
Dus! collector fan 


heel 
whee Write for Catalog— Full information on all Colmonoy Hard- 


Facing Alloys, with illustrations of typical applications 


and complete technical data. 


WALL-COLMONOY CORP. 


720 Fisher Bldg. * Detroit 2, Mich. 
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@ This versatile grinder was designed to 
handle external and internal cylindrical and 


conical surfaces, generated or formed spheri- 
cal external and internal surfaces and gen- 
erated or formed annular surfaces, such as 
ball bearing races and fillets. 


In addition, this machine grinds combina- 
tions of the above in a single set-up, insur- 
ing both extreme accuracy and perfect 
blending of curved with, straight surfaces. 
The construction incorporates many features that re- 
sult in accurate, fine finish, and low production costs 
—heavy, vibration-free base; precision preloaded 
bearings for vertical oscillating spindle, work head 
spindle and grinding wheel spindles, grinding 
spindles dynamically balanced; quick acting clamp- 
ing attachments for collets or diaphragm chucks; 
micrometer feed screws for work head set-up and 
grinding wheel spindle; adjustable diamond wheel 
trueing devise. 


Write for Folder 


Contains full description of all features, 
complete specifications and types of work 
handled. 


GEARGRIND FORMED WHEEL GRINDING 


Investigate the complete line of GEARGRIND Machines for the Formed Wheel Grinding 
of external and internal gears, external and internal involute splines, straight splines, ser- 
rations and racks. Also special GEARGRIND Machines for special grinding operations. 


CONTRACT GRINDING SERVICE 


Manufacturer, 
of the 


RZEPPA 
Constant Velocity 
Universal Joint. 
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Your product will face the keenest capable of vast quantity production, 
competition in history when this war with accurate heat treating under 
is over. You are now studying Way? rigid control. 
to improve it to meet that competi- Because of the "ES" with which 
tion. Forgings of steel or light me tals Tube Turns has handled many forg- 
- may prov ide the answer, in weight ing assignments, it is possible for us 
saved, in added stre ngth, in precision. to suggest forgings for uses where, 
Tube Turns W ill welcome your in- formerly. they W ould have been out 
quiry- Complete laboratory facilities of the question. Write to us about 
and a resource „ful enginee ring staff are your * m. TUBE TURNS (Ine-), 


at your service. Our equipment is Dept pE-2, Louisv ille 1, Kentue ky. 


TUBE TURNS fayiap fo Prnt 
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L DESIGN" 


Designer 


Frozen FooD 


Quick Freeze STORAGE 


CABINET 


... but they all know that any REFRIGERATOR 
MUST HAVE GOOD INSULATION 


eed for various degrees and 

s of cold. to keep different foods 

at their best. may bring about some 
radical changes in the functional design 
refrigerators—but none. let us hope. 
as radical as those illustrated above 
[rri spective of su h new develop 
ents, tomorrow s refrigerators will 
yod insulation— insulation that 

will stand up and retain its insulation 
efficiency over a long period of time. 
In short, such insulation as Fiberglas*. 
Being inorgank made of fine 


fibers of glass——Fiberglas is a perma 


FIBERGLAS 


nent and efficient insulation material. 
immune to rot and decav. It is highly 
moisture-resistant 
than I‘: by weight under extreme 
humidity conditions—and dries out 
without harm. It is not corrosive to 
aluminum and steel in the presence of 
moisture. Best of all. it won't settle o1 
disintegrate, but stays put for life even 
when subjected to severe vibration. 

The remarkable service rendered by 
Fiberglas Insulation in millions of 
ranges. refrigerators and other home 


appliances has made it a favorite with 


* T, M. Reg. U. S. Pat. Off. 


picking up less 


buyers, as well as with merchants and 
manufacturers. Its flexibility and eas 
handling qualities have also appealed 
strongly to appliance manutacture! 
as has its light weight—a source ol 
substantial freight savings for mam 
companies. 

Yes, there are many reasons why 
Fiberglas Insulation deserves a place 


Plans. For full 


information, write Owens - Corning 


in your Postwar 


Fiberglas Corporation, 1850 Nicholas 
Building, Toledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd.. Oshawa, Ont. 


THERMAL 
INSULATION 
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tHe NUT THAT 


UNTHREADED 


€ Just a push and it locks! It's just as 
simple and easy as that! For this unique 
spring steel fastener needs only to be 
pushed over rivets, nails, tubing, wire, 
integral die cast or plastic studs to lock 
parts firmly together. Threads are unneces- 
sary because the spring prongs of the nut 
provide a friction lock on even the 
smoothest of chrome surfaces. 

But easy attachment is not the only ad- 
vantage gained by using Push-On type 
SPEED NUTS. Costly threaded inserts, 
drilling and tapping are eliminated — 


molding costs reduced —assembly speed- 
ed up—and vibration loosening prevent- 
ed. These fasteners are available in many 
sizes and shapes... rectangular, square, 
round, or they may be specially designed 
to fit your particular requirements. 


If you want to improve the attachment 
of name plates, emblems, trim strips, 
grilles, or other light-weight parts, write 
now for samples of Push-On type SPEED 
NUTS, giving stud diameter and any other 
pertinent assembly details. 


TINNERMAN PRODUCTS, INC. 
2041 FULTON ROAD, CLEVELAND 13, OHIO 


In Canada; Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Lid., London 


of Spring -Tension Lock is 
Embodied in all Speed Nut Designs 


PATENTED *' Trade Mark Reg. U. S. Pat. Off. 


FASTEST I N FASTENINGS 
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Our fighting men are doing a 

double "clean-up job" on all fronts. To 
combat dirt and disease they use modern 
washing machines powered by trouble-free, 
air-cooled Briggs & Stratton gasoline 
engines — one more service for hundreds 
of thousands of Briggs & Stratton engines, 


now “humming” away for Victory. 


sel 


Manufacturers, distributors, dealers, and users of all types 
of appliances, tools, and equipment requiring dependable, 
compact power units vouch for the performance record of 
Briggs & Stratton engines. The latest models are backed by 
the experience gained in twenty-five years of continuous pro- 
duction of more than 2,000,000 Ajir-Cooled Gasoline Engines. 
BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S. A. 
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Hs UU siet SHEARING 
AND STAMPING COMPANY. 


YOUNGSTOWN : 1- OHIO : U. S. A. 


There's no. 
need to simplify 


to fit simpler 
metal fabrication specifications 


The engineering and manufacturing 

experience of OLYMPIC—broadened 

and accelerated by wartime produc- 

tion schedules—will be available 

for peacetime requirements. Intri- 

cate designs are a specialty, and 

facilities include those for all 

phases of metal working—pro- 

duction tooling, stamping, form- 

ing, drawing, welding, brazing 

and soldering. 

Design collaboration for effi- x 

cient and practical solutions “This complex 
to production problems, is i £ radio chassis 


, offers stability 
available. ond rigidity 


CRAFTSMANSHIP IN METAL PARTS 


OLYMPIC 
TOOL & MFG. C0., INC. 


39 CHAMBERS ST. 
NEW YORK 7, N. Y. 


` " d 
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€ Corrosion of Water Injection Pumps has been 
caused by electro-chemical action due to the water 
solution contacting two dissimilar metals. This 
has required the development of special internal 


insulation as well as external contact insulation. 


Write For Illustrated Folder 


THE ROMEC PUMP COMPANY 


100 ABBE ROAD - ELYRIA, OHIO - U.S. A. 


Manufacturers of FUEL PUMPS—Electric and Engine Driven. TRANSFER PUMPS, 
Booster Pumps, Tank-Mounted Fully Submerged Pumps, VACUUM PUMPS, 
Pressurizing Pumps. OIL PUMPS, Glycol and Circulating Pumps. 


y meo — — maaa 
Qu -— — — — — 
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3 important books on 
NEW STEWART-WARNER REPORT ON 
TOOL DESIGN ELGIN SAPPHIRE PLUG GAGES: 


written for you by an expert 


Tool designers will tell 

you that any book on 

fool engineering by C. 
W. Hinman is a 


MUST 


Send for them 
on approval 


DIE ENGINEERING LAYOUTS AND FORMULAS 


A practical toolroom engineer brings you in this new book the | 

gist of his 40 years’ experience in interchangeable manufacture. | 

Here are drawings and photographs with detailed explanatory 

text of 90 percent of all the key designs used in tools for press- 

work. Includes all the necessary mathematical formulas for laying | 

oüt the assembled dies in a clearly rendered drafting technique— 

shows dies for producing war equipment that reveal basic prin- | 

ciples of many key designs that will have wide application in | SAPPHIRE 
fabricating an endless variety of small precision parts after the | 


war—shows you the drafting shortcuts that war production has 


worked out. 497 pages, 311 illustrations, $5.00. | OUTWEARS STE EL 


PRESSWORKING OF METALS | MORE THAN 


A valuable reference for the design of press tools and the fabrica- | 
tion of metals in power presses—a reliable source for everyday | 
use on bench, desk or drawing board. Gives numbers of basic | 
designs, each of which embodies the means of simplifying press- P 


work, improving results, saving material, cutting costs, or accom- 
plishing dificult operations. From them toolmakers and designers 
can get endless ideas for solving specific problems of their own. 
443 pages, 423 illustrations, $4.00. Ww" L they never wear out... these Elgin Sap- 


phire Plug Gages in use at a Stewart-Warner 


PRACTICAL DESIGNS FOR DRILLING AND MILLING | plant? 
TOOLS Phe one which has been used over the longest 


A - : irafti e f period has already. delivered. the incredible total 
ractica i d con y signing of | . 
practic manual on computing, drafting, anc esig g | of 110.000 gagings on forged steel parts... and 


drilling jigs, gages, hand tools, tapping and milling fixtures 
Features a clear presentation of principles of design, shown by | 
the unusual method of illustrating them in typical designs for jigs, 
fixtures, attachments, and accessories useful in drilling, milling, gagings each. 

and tapping practice, and then giving concise discussion of the No. wear allowance is necessary with Elgin 
important elements and utility of these designs. In this way the | Sapphire Plug Gages. They won't rust. burr or 
reader will get a review of 90 per cent of the principles involved become distorted with use. And ordinary chemi- 
in the design of these tools—principles that can be applied in an cals will not corrode their contact points of sap- 
infinite number of designing problems. Numerous suggestions on 
drafting, formulas and mathematical helps for the draftsman, etc. 
are given. 171 pages, 184 illustrations, $2.50. 


still shows no wear! Steel plug faves, formerly 
used on the same kind of parts, averaged only 300 


phire. a material nearly as hard as diamond 
Elgin. Sapphire Plug Gages are available in 


sizes from .040" to .400" and with tolerances as 


close as .00002”. Write for prices and information, 

All 3 books by C. W. HINMAN I 
“former Chief Toot Engineer, Automatic Electric Company, Chicago.” ELGIN SAPPHIRE PRODUCTS PRESENT MANY ADVAN- 
: -— FOR THE F N : 
Examine them 10 days FREE — mail this coupon! /———————— 
q'eeenenaseaanORERRERESERSERERRRRRREARRSTRARERRAEREARREREERERERSRENARERRAEET"ATPEERMATEASTAT" Ring Gages i Bearings " Thread Guides f Extrusion Dies T 


; MoGraw-Hill Book Co.. Inc., 330 W. 42nd St., New York 18, N. Y. 


Bend me the beoks checked below for 10 days' examination on ap 
proval. In 10 days I will pay for the books, plus few cents postage, 
er return them postpaid. (We pay postage on cash orders, Same 
return privilege.) 


Gages * Knife Edges * Spray Nozzles * Diesel Injector 
Nozzles * Soft Wire Dies * Phonograph Needles * Cutting 
Tools for soft metals * Burnishing Tools for soft metals * 


Pressure Vessel Windows * Electrical Insulators * Watch 
O Hinman — Die Engineering Layouts and Formulas, $5.00 

] Hinmar - Pressworking of Metals, $4.00 

[] Hinmar .P tical Designs for Drilling and Milling Tools, $2.60 


Crystals + Honing Stones. 


America's best equipped sapphire fabricator 


ELGIN NATIONAL 
WATCH COMPANY 


Sapphire Products Division 


Name 


Address 


City and St 


Position 


(Books sent on approval in the United States only.) 


932 Benton Street, Aurora, Illinois, U. S. A. * 


* 
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CONE-DRIVES 
in Cappslant 


By virtue of its tremendous load carrying capacity, 
Cone-Drive gearing can transmit more power for a 
given size. 


Thus, in Lidgerwood capstans by the use of Cone- 
Drive gearing, less space is required due to multiple tooth 
contact. In the capstan illustrated, there is a 33 to 1 over- 
hauling reduction, with a line pull of 20,000 pounds at 30 
feet per minute and a specified static load of 58,000 lbs. 


bs s» z^ a 
rrr — — ⸗ 
4 lH —E = rE 
4 Eae" 
4 T 


If you don't know the load carrying 
ability, space saving and greater 
simplicity of Cone-Drive gearing, ask 
for manuals: 


CW-41B (for Executives) 
CW-41A (For Design Engineers) 





CONE-DRIVE DIVISION 75575. ra, penos 12, 054. 
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Field and laboratory 
tests show that An-cor-lox lock 
nuts (patented) increase in 
locking power with each re-use, 
under real operating conditions 
of vibration, shock, or impact. 
All the facts are presented in 
our An-cor-lox bulletin... sent 
you free, with An-cor-lox 


sample. Yours for the asking. 


n-cor. 


MARE 


FTAMINATED SHIM 


Incorporated 


‘lox 
Lock MA 


An-cor-lox Division 


COMPANY 


63 Union Street > Glenbrook, Conn. 
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That machine of yours can die young 
if human error has its way. But there's 
a way to eliminate human error in 
lubrication. Make Centralized Lubrica- 
tion a part of your machine when you 
build it. You'll be giving it a set of arter- 
ies that will keep it young and produc- 
tive for years longer. 

Alemite Centralized Lubrication 
Systems are actually “life insurance” 
for machines. Each bearing, no matter 
how remote, is given a positive deliv- 
ery of a measured shot of grease or oil. 


— | 
STEWART | 


Machines need not stop, for bearings 
are lubricated from a central point. 


The four new Alemite Centralized 
Systems are adaptable to almost any 
type of machine. And here are the 
kind of results they achieve: a huge 
machine containing 500 bearings is 
now positively lubricated while in 
operation in 10 minutes per 24 hour 
day. Former lubrication time—2 hours 
every day and the machine had to be 
shut down! 


There are many potent sales points 
added to machines when they are 
equipped with Centralized Lubrication. 
The need for costly field service is 
eliminated. And, through improved 
performance, your machines enhance 
your reputation as a designer. 


&| ALEMITE 


Firat in Modern Lubrication 


Have a Demonstration 
of the 4 New Alemite 


Systems... Right at 
Your Desk 


Without obligation, have an Alemite 
Lubrication Specialist call and dem- 
onstrate Centralized Lubrication 
with four transparent working mod- 
els. You can study them at close 
range- actually work them yourself 
at your desk. If you like, the Ale- 
mite Specialist wili gladly give you 
any technical help or information 
you may want regarding the adapta- 
tion of Alemite Centralized Systems 
to your machines. Drop s 
a note on your letter- E? 
head to Alemite, 1808 v 
Diversey Parkway,Chi- 

cago 14, Illinois. 


CONSULTATION * ENGINEERING * EQUIPMENT * LUBRICANTS MAINTENANCE 
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We Make Your 
Blue Print Dreams 
TT Itve 


* Finest 

Forging, Rolling, 
Machining 
Equipment 


- 
, ^ B m or 
A " 


* CARBON STEEL 
f ALLOY STEEL 


€ No matter how rigid the = Modern 

; Laboratory to 
Verify Specific 
steel rings are uniformly high Characteristics 


in quality. This is because 
Taylor Forge has both the 
"know-how" and the facilities, 


specifications, Taylor forged 


plus more than 40 years of 

experience in forging and roll- g 

ing annular products. When TT 

you weigh sources of supply, 7  Foecilities for 

weigh the skil and special- AR Types ef 
g P Heat Treating 

ized knowledge Taylor puts 

at your command, Inquiries 

are invited. 


Consider this example of Western | 
skill that assures you precision parts 
at quantity production economy | TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


Designers who planned this torque rod ball for PRA Oa SG TO M tK e 
heavy-duty trucks demanded  extra-rugged New York Office: 50 Church St. 

strength to take a beating in war service and | Philadelphia Office: Broad Street Station Bldg. 
super-smooth finish to prevent binding or wear 
on its composition mating piece. So we turned 
and ground it from a rough forging of SAE 4340 
steel, over 5" long, 3" diameter at the ball, 
better than meeting the specification of 8-12 
micro inches profilometer reading on ball 
surface, a .004 total tolerance on diameter, 
accurate taper on shank and class three fit on 
threaded end. Down to precision parts of watch 
works size, you can depend on Western skill 
and ingenuity to produce them with ultra- 
exactness, speed and economy. Prompt atten- 
tion to your inquiry it pays you to write us. 


Any size from 
I2" Q. D. up 


Western Complete Service Special precision 
rew machine products to specifications. Ca- 
range, 'j to 4"4" round. Complete 
ment for all types of secondary and 
ing operations precision grinding, 

t hardening, pentrating 


ex W e ste IJ] Au {0 In at j C and related seamless fittings lor pipe welding: forged 


steel flanges; forged steel nozzles and welding necks 
' for boiler and other pressure vessel outlets; light 
Machine Screw Company wall spiral pipe; heavy wall electric-weld and forge 
728 Lake Ave., Elyria, O. welded pipe; corrugated furnaces, and similar forged 

and rolled products. 


Precision Parts and Assemblies Since 1873 
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the recognized standard ! 


Manufacturers throughout the nation look to Tourek to 
Manufacturers tl ghout tl t look to T k t 
SAALE requirements for ready-made ball 
joints in many different stvles and sizes. 
"or nearlv twentv-five vears Tourek famous Ba oints have !e« 
I ly twenty-f I k f Ball Joints ! led 
in design and performance... their acceptance by major industries 
everywhere has long established them as the recognized standard! 
Tourek’s broad experience, engineering ability and production 
acilities are at vour disposal to design and manufacture specia 
facilit 5 lis] | to desig l fact I | 
ball joints to meet your particular applications. 
Write today for complete data about Tourek famous Ball Joints. 


J. J. TOUREK MANUFACTURING COMPANY, 
4701 W. 16TH STREET, CHICAGO 50, ILLINOIS 


> 


"dic | 
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MAKERS OF PRECISION 
SCREW MACHINE PRODUCTS 
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This Seul of Merit 
Symbolizes the Solution 
lo your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non - abrasive and long - lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He'll gladly 
co-operate with you in working out the 
answer to your sealing needs. 

SEND FOR NEW BOOK DEFINING 

USES OF CARBON SEAL RINGS 


Pure Carbo lac. 
> 2102 Nobrac Street 
$t. Marys, Pennsylvania 








WHEN designing new equip- 
ment for low production cost, remember 
NIBCO WROT and Cast Fittings and 
Valves or special tubular parts. Accurate 
manufacture and perfect sizing make align- 
ment easy and save time. Formed in one 
step from straight copper, aluminum or 
stainless steel tubing under tremendous 
pressures... they are the finest solder fit- 
tings made... vibration-proof and imper- 
vious to gases. Not only are tolerances 
maintained by individual plug tests, but 
all NIBCO products are manufactured un- 
der strict Laboratory Control. Write for 
catalog and get acquainted with the many 
items in NIBCO's line that will help solve 
your design problems. 


NORTHERN INDIANA BRASS CO | 


LKHA NDIANA 
VALVES AND FITTINGS SINCE 1904 


PropucTt ENGINEERING — FEBRUARY, 1945 





‘LY¥OdSNVODOT 


*'euizDBDpui siu jo soanssi jxou au ul jDui 
uo 8J0ui ng 'sjonpoud jo eur| po»upApo up jo 
uonosnpoajd au, ui oui ui^ peBpBuo Á[isnq o1D 
'$8231A8p 2!|nDJpÁUu pup 1ID JO 91nj20jnupui pup 
BuuosesuriBue eu, u! e»uenedxe jo siDeÁ QQL 
19^0 Bunuueseidaj 'sioujo pup 'AT4V3 gOGd 
'$8311IM ‘A ‘L 'HSHVW WOVE ‘SYWOHL 
NOQG 'S3u311IM MOTBNRHI ‘XISSI  Au3ddnu 


PW 


i | 


E E EN 


AVW 


EFRR ER, 


Propuct ENGINEERING — Fepruary, 1945 





"SEEING'S BELIEVING" 
with BINOCULARS that are 


. . . ( a 
The tough flexibility © 
for 
lariat is sure control 


— 
i gies. 
"little dog d 
ad flexibility 1n 


INDUSTRIAL 
EMBLIES gives 
trol over heat 


Toughness a! 


NORGREN 


HOSE ASS 


you equ al con 


à — 
d, oil and vibrations 
, 


and col 


S Ce 
h and low pressur 


hig 


l en hose 
Full line of Norgr 


i shined 
.emblies, with macl 

ass 

stock fittings, 

hydraulic or 


covers all 
bar- 


requirements, 
Write for 


matic. 
pneu : | 
giving your 


information, 
specifications. 

C. A. Norgren Co.» 
a Fe Drive, 


220 Sant 
Colorado. 


Denver 9, 





AUKEAA 


All parts—except lenses—in 
these Army stereoscope binoc- 
ulars are die cast of zinc alloy: 
The result — a precision instru- 
ment, involving close tolerance 
work, produced complete and 
at nominal cost through die cast- 
ing ... the only method found 
to be economically feasible. 

It's another instance of 
how Mt. Vernon engineers ap- 
ply their knowledge, skill and 
ingenuity to the solution of un- 
usual problems. Why not con- 
sult us? Perhaps you can use 
our talents, too! 


MT. VERNON. 


DIE CASTING CORP. 


M T VERNON NEW YORK 
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Typical of the wide-scale use of SIL-FOS 
ond EASY-FLO in mass production braz- 
ing is this engine-thermo-couple job. With 
the simple EASY-FLO brazing set-up shown, using 
foot-controlled carbon electro heating, 180,000 as- 
semblies were completed in fast time. Insulation wos 
undamaged, thanks to EASY-FLO’s low flow point. 


HANDY & 


New Standards 
of Brazing Speed, 
Quality and 
Economy set by 


These two low-temperature silver brazing alloys, created by 
Handy & Harman, have made a record, particularly in war 
production, that is outstanding. 


SIL-FOS and EASY-FLO have made brazing one of the fastest 
production operations. They have set new standards in the 
strength and other vital properties of brazed joints. They have 
created a new conception of brazing reliability and economy. 
They have made practical the labor-metal-cost-saving brazed 
construction, now used in fabricating a wide variety of parts 
formerly cast, forged, machined from the solid, bolted, threaded 


or riveted. 


These accomplishments are the direct results of the combination 
of low working temperatures, silver content and exceptional 
fluidity inherent in the SIL-FOS and EASY-FLO compositions, 
plus fast heating and handling methods. 

These new S!L-FOS and EASY-FLO brazing standards of speed, 
quality and economy are here to stay. They will be just as 
important in tomorrow's peacetime production as they are today. 
So, start now to put your brazing operations, old and new, on 
the fast, profitable SIL-FOS and EASY-FLO basis. 


GET FULL DETAILS IN BULLETIN 12-A 
Write for your copy today 


^ 


To ge! full benefit of the low flow points of 
SIL-FOS (1300^F.) and EASY-FLO (1175 F 

you need a flux that also functions at a low 
temperature. HANDY FLUX was developed by 
Handy & Harman to meet this requirement. It 
starts fo fuse and dissolve oxides at 800 F., 
and at 1100°F., is entirely fluid, and dissolves 
all refractory oxides rapidly and completely 
HANDY FLUX has excellent cleaning proper 
ties and washes off readily in hot water after 
brazing. Comes in convenient 

paste form. 


HARMAN 


Bridgeport, Conn. + Chicago, lii. + Los Angeles, Cal. + Providence, R. 1. * Toronto, Canada 


bo 82 FULTON ST., NEW YORK 7, N. Y. 
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THE HOURS YOU SAVE in factory assembly by 
simply peeling precision laminations for accurate 
fitting of machine parts will be repeated by your 
users on every service adjustment. Want perform- 
ance data and photo chart of applications? 


Laminum shims are cut to vour specifications, but shim materials 
for repatr are sold through your industrial distributors. 


Laminated Shim Company, Incorporated 
63 Union Street e Glenbrook, Conn) 


themselves 
d these OF 


pli- 


HOLDING FABRICS 
OR PAPER FOR 
ACCURATE BONDING 
SLITTING or WINDING 
PUMP PRIMING 
FOR DEEP LIFTS 


VACUUM FILLING 


OPENING COLLAPSED 
CARTONS for 


INSERTING CONTENTS COMPACT 
TANK EVACUATION 

NO GEARS 

nn — NO DRIVES 


s NO GUARDS 
LIFTING & CONVEYING 
SHEET-METAL PARTS NO BELTS 
FOR DIE-STAMPING 
or ASSEMBLY 


PAPER HANDLING 


CLEANEP or 
BLOWER SYSTEMS 


VACUUM OR 
PRESSURE 


Motor and pump in 
one integral unit 
takes less space; 
permits ceiling, 
wall or normal 
mounting of pump. 


Hundreds of these dependable Pumps are being used by 
Government and Industrial Plants, as stationary or portable 
units. 


NEW JERSEY MACHINE 


CORPORATION 


17th St. and Willow jw. 
HOBOKEN, N. J. 


325 W. HURON ST. 
CHICAGO, 10, ILL. 


1701 CAREW TOWER 
CINCINNATI, OHIO 


Write for Catalog! 
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FAFNIR PLYA-SEAL BALL BEARINGS 


Performance Proved in Military Equipment * Now Available for General Use 


Fafnir Standard Ball Bearing Flexible Sealing Washer Split Retaining Ring FAFNIR PLYA-SEAL BEARING 


POSITIVELY SEALED 
— SEALS EASILY REMOVED 


HE result of five years of development and testing, 

PLY A-SEAL bearings have proved the most effective, 
self-protected bearings yet designed. Approved for air- 
craft by the Army Air Forces and the Bureau of Aero- 
nautics U. S. Navy, Fafnir PLY A-SEALS have been in 
use successfully for over two and one-half years in air- 
craft control bearings and operating equipment. Several 
thousand bearings incorporating the double PLYA- 
SEAL have completely eliminated former difficulties 
with metal shielded bearings in textile machines. 


Whether you are designing a new product or planning 
to resume production on an old one, you will find it very 
much worthwhile to investigate and test Fafnir PLY A- 
SEAL Bearings. Write for complete descriptive folder. 
The Fafnir Bearing Company, New Britain, Conn. 
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WHAT I$ PLYA-SEAL? 


A diaphragm-type, contact seal comprised of 
two members — a flat, flexible sealing washer of 
synthetic rubber impregnated fabric and a split 
retaining ring of stainless steel. 

Firmly held in the outer ring, the sealing washer 
does not rotate with the inner ring but is in 
contact with a ground groove to form a very 
effective seal with a minimum of friction. 


WHAT ARE PLYA-SEAU'S ADVANTAGES? 


Assures maximum retention of lubricant, 
maximum exclusion of dirt and liquids. 

2 Causes no distortion of the outer ring or 
race, nor does it affect the concentricity 
of either the rings or races. 

3 Forms a positive seal with the outer rin 
while maintaining perfect contact wit 
the inner ring. 

4 Non-capillary and impervious to liquids, 
grease, oil, — water and a wide 
variety of solvents. Not affected by heat 
or cold. Sealing washer does not deteri- 
orate with age. 

5 Easily removed and replaced to allow in- 
spection, washing and re-greasing. 


FAFNIR 


BALL BEARINGS 





Patented 


The exclusive Garlock compound used in the sealing 
ring of the Krozvnk Oil Seal is non-porous and non- 
abrasive—in addition, it is tough, resilient and dur- 
able. It resists heat and oil. Even after long service 
the KrozvunkE sealing ring is as firm and resilient as 
when applied and the wearing edges remain clean 
and sharp. Complete range of sizes including metric 
O. D. to fit bearing manufacturers' standard bore sizes. 
Write for catalog 
THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 


KLOZURE OIL SEAL 


Hydraulic 


for the largest 
billet peeler 


This Medart rotary cutter billet peeler 
will turn the outside of rolled or forged bars 
up to 13 inches diameter, and is the largest 
machine of its type in the world. 

Two hydraulic grip carriages on input and 
output sides clamp the billet. The carriage 
is moved forward by a large hydraulic 
cylinder. 

Hannifin precision hydraulic cylinders are 
used by Medart for both these applications. 
The carriage cylinders are 11 inch bore x 144 
inch stroke, an example of Hannifin ability 
to build large, long stroke cylinders to pre- 
cision standards. All Hannifin hydraulic 
cylinders, large or small, are bored and 
honed to produce a mirror-finish cylinder 
body—for maximum power, smooth action, 
and long life. 

Write for Bulletin 35 describing Hannifin 
hydraulic cylinders. Hannifin Manufactur- 
ing Company, 621-631 South Kolmar Ave., 
Chicago 24, Illinois. 


HYDRAULIC CYLINDERS 
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N-8-M SILVER BABBITT 
Eats Dink; 


. 

v 

2 ^ 
v 

ust, dirt, grit, sand, carbon, and . d 

1 


other foreign matter endanger -j 


* ' 
ci 
your bearings. N-B-M Silver Babbitt sf « « 

E 5 
absorbs them. «s» *vf 


~ "a 


a 


It has that extra talent called “embeda- 


"^ ed 


bility’ that keeps shafts and bearing? $ 


— Ce 


from being scored. a ge J 
The alloying of N-B-M Silver Babbitt ` ‘a 


^ 


B 


permits abrasive matter to become « - 4 
embedded without impairing its com- 


« 4 
pressive strength. 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. » MEADVILLE, PA. * JERSEY CITY, N. J. © PORTSMOUTH, VA.* ST. PAUL, MINN. * CHICAGO, ILL. 
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N? more production 
worries for him! He 
turns out the stuff faster 
than you can say 'Special 
Machinery' with new equip- 
ment built by FENN — and 
doing a better job, too." 


Junk old machines that are eating their heads off every 
day. Get away from the idea of remodeling or rebuild. 
ing out-dated equipment. Start fresh with new, special 
machinery that is designed for faster, better, lower 
cost production. 


FENN Special Machinery is custom-built to meet the 
individual needs of the user. Fenn experts have had 
years of experience in designing and perfecting not only 
the machines but the tools required to operate them. 
When you put the Fenn organization to work building 
the modern machines demanded by today's production 


you are planning for profits. Why not get in touch 
with FENN? 


THE FENN MANUFACTURING CO. 
HARTFORD, CONNECTICUT 


Special Machinery For Efficient Production 


Awarded Jan. 31, '42 


Awarded July 29, '42 


4 Stars Have Since 
Been Added to the 


A 


When Post-War Plans Call For 
SCREW MACHINE PRODUCTS... 


y 
ii a 
ope 
i 
4 


Md 


AIRCRAFT ENGINE CAP 


- 


g 


AIRCRAFT ENGINE 
ROCKER ARM SHAFT 


TAKE IT TO Federal Sere 


Here are two typical jobs produced at Federal Screw 
Works—an indication of the service available to you 
for the postwar manufacture of screw machine prod- 


ucts of all types and sizes. 


Aircraft Engine Cap: 1 1/4” hex SAE 6150 chrome 
vanadium steel. External and large internal threads 
milled; small internal thread tapped—all Class 3 fit 


All threads burred and all surfaces polished 


Aircraft Engine Rocker Arm Shaft: 11/16" round SAE 
6150 bar stock, heat treated to 26-31 Rockwell C. Small 
diameters turned, thread rolled (Class 3 fit) and holes 
index-drilled at 90 
to .0004” tolerance 


Diameters ground and polished 


In addition to numerous batteries of modern auto- 
matics, the manufacturing facilities of our several 
large plants include milling, broaching, grinding, heat 
treating and electroplating departments. Cold-heading 
and thread-rolling departments are also at your serv- 
ice, as well as special secondary-operation equipment 
—complete production facilities unexcelled in the screw 


machine industry. 


This variety and quantity of up-to-the-minute equip- 
ment, operated by skilled personnel and backed by 


long experience on widely-varied work, 
Navy "E" Burgee 
may well make Federal Screw Works the 


y logical source of supply for many of 


your peacetime needs. Let’s talk it over 
rmy-Navy "E" Flag 


— — 
qiue om 
— 


now; no obligation of course. 


SCREW WORKS 


DETROIT AND CHELSEA, MICHIGAN 
MAIN OFFICES: 3407 Martin Ave., Detroit 10, Michigan 
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oPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


RSE 5 CHAINS 


MORSE CHAIN COMPANY * ITHACA, N.Y. « DETROIT 8, MICH. « A BORG-WARNER INDUSTRY 
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“TRU-GROUND” for accurate locating of work: Ground 
to a limit of .0002" over basic size, with an allowable 


tolerance of plus or minus .0001 " 


"STEELED"' to retain precision standards in die assem- 
blies. Made of special-analysis ALLENOY steel, heat- 
treated to an extremely hard surface, with a core of the 
right hardness to resist any tendency to "mushroom" 


when driven into a tight hole. 


Tensile strength: 240,000 to 250,000 Ibs. per square 
inch. Here’s the high safety factor in holding-power 


you always get for plus-measure in Allen products. 


Ask your local ALLEN Distri- 
butor for samples and dimen- 
sional data...the same 
Distributor who serves you 
dependably with Allen Hex 
Socket Screws and other "life- 


lines" of essential supplies. 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD |, . . CONNECTICUT, U.S.A 


AS THE NAME THEY BEAR 


AMERICAN 


RADIAL 


ROLLER BEARINGS 


Engineered specifically for extra heavy duty applica- 
tions where the load is radial, AMERICAN RADIAL 
ROLLER BEARINGS function smoothly and depend- 
ably under the most exacting service conditions. 
Specialized construction, flawless materials and preci- 
sion manufacturing, set them apart as the most de- 
pendable bearings yet designed for radial loads where 
strains are greater . . . where toughness, super- 
strength and smooth, continuous, trouble-free per- 
formance are absolute requisites. 


AMERICAN RADIAL ROLLER BEARINGS are 
made in 5 styles, 4 S.A.E. series and 85 sizes. Special 
designs to order are also available. Write for com- 
plete data or send us your requirements for analysis 
and recommendations. 


AMERICAN ROLLER 
BEARING COMPANY 


Pittsburgh Pennsylvania 
Pacific Coast Office 
1718 S. Flower St., Los Angeles, Calif. 
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[hese illustrations 
show how easy 
it is to apply 
Flex V Fasteners 


First a slit is cut in the end 
of the belt with the knife 
blade in the applicator. 


Here is a new fastener, the Flex V, for the smaller sizes of V-belts that 
is going to establish the same outstanding performance record as the Alli- 


gator V-belt fastener has already established for the larger sizes of V-belts. Then the lower pert of the 


end plate is pushed into this 


This new Flex V fastener is made in two sizes for A and B section opening in the belt. 


V-belts. It is simple in design, easy to apply and the separable hinge joint 
makes for quick replacement of V-belts without dismantling shafting or 


machinery. No metal touches the pulley so Flex V fastened belts can be 
run on a V-Flat drive. 


Folder No. V-12 gives complete details on this new Flex V fastener 


with list prices, special tools and application information. Your request 
will bring a copy. 


Order from your supply house m 


the belt through the end plate 


screws are nserted nto 


r Steel Belt Lacing 


Fasteners 
lligator v-Belt 
sion belts. A a ai and Rip Plates 


or belts. 


t 
Also sole manufacturers of Alligato 


ftat transmis 
n v-Belts and Flexco HD Belt 


for fastening and repairing convey 
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EVERLASTING FASTENINGS 


iu Stock 


BECAUSE of these large and varied 


stocks, Harper is known as “Headquar- 
ters for Everlasting Fastenings”... 
“Your Logical Source” of non-ferrous 
and stainless bolt and nut products. 


At Harpers the buyey finds three 
unique and distinct advantages. First, 
large stocks of all types of fastenings 
such as bolts, nuts, screws, washers, 
rivets and specials; second, fastenings 
in all the commercial non-ferrous and 
stainless alloys except aluminum, e.g. 
brass, copper, naval bronze, silicon 
bronze, Monel and stainless steel; third, 
large stocks of metals in bars, rods, 
wire, strip and other basic forms from 
which special fastenings can be quickly 
made according to specifications. 

1945 CATALOG AVAILABLE. New in 
usefulness to the metal industries. 104 
pages, 8!/2"" x 11", 4 colors. 


THE H. M. HARPER COMPANY 
2610 Fletcher St., Chicago 18, Illinois 


BRANCH OFFICES: New York City «+ Philadelphia 
Los Angeles , Milwaukee ^» Cincinnati , Houston 
Representatives in Principal Cities 


' — — 
|} Sie 


i iue - ANSWERING 
AMERICA'S 


WAR NEEDS 


Ni cr M S 
a n Ed a 

i^ 
price 


* 


compactness, and efficiency, the Brown Air 
Com r fills the bill! Employs long-life, multiple-ply 
diap. Delivers 2 cu. ft. free air per minute at pressures 
up to 45 ibs. Produces vacuums up to 25 inches. Factory 
sealed, precision ball bearings. Operates in any position with 
minimum vibration and noise. Requires % H. P. input. Size: 
9% in. high; 6 in. diameter. Also Brown Master Twin Com- 


pressor with double capacity. Write for particulars, 
W. R. BROWN CORPORATION 


5718 W. ARMITAGE AVE., CHICAGO, ILL. 
SPEEDY AIR VISES - AIR REGULATORS * AIR FILTERS * PAINT SPRAYERS 


Ed 


Present 
or 
Post-war 


Plans 


E 


. EH : 
. 7 
© — 


eee ea 


EQUITABLE BEARING CO. ING 
Dept. PR 
WALDEN, NEW YORK 
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TRUARC 


INTERNAL 
Ni" "ALAS 


omm 
ipne éa 
"Y cost-saving device for 
ihe precision cutting 9f 


internal grooves in 
bores 9* housings- 


@ The new Waldes Truare internal 
Grooving Tool banishes many of the 
problems and annoyances of internal 
groove cutting and makes it one of 
the simplest operations in your shop! 


Can be ysed in any automatic or hand 


ing machines; it assures 
without scratching or 


Lu finge itis especia ly 
ue) Y ^ 
Ne ! suitable for fe 


-- 
E Š F Skill is not a factor. 
Y f 0^ ochure, giving all 


descriptive br 
mechanical details, cutting sizes an 
features i5 available. J i 


WALDES 
KOH-1-NOOR, 


LONG ISLAND city 1, N- Y. 
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Don't Gamble on 
Design Success 


Selection of the right unit for the job is a prime 
responsibility when developing a product which 
requires an air compressor unit as a fabricating 
part. Look with confidence to Kellogg- American 
engineers. Their years of experience in compressor 
applications assure you of helpful facts, figures and 
practical ideas. , 


KELLOGG DIVISION «+ Rochester 9, N. Y. 





Packed in every box, every barrel, every carton of 
Peck Products is EXPERIENCE . . . the know-how 
gained by more than 25 years in the production 
of springs and screw machine products for manu- 
factured articles of every conceivable'nature. Being 
able to include this "extra" with all Government 
shipments throughout this war is a keen satisfaction 
to us. And when peace comes, it will be a pleasure 
to make it a part of every civilian goods 
shipment. 


Meantime, please continue to inform us of 
your needs in springs or screw machine 
products for your war contracts. 
Although we are working at top 
speed to "keep 'em rolling," we 
can still come to your aid if we 
can know your requirements far 
enough ahead. Let's pull together. 


Dech. SPRINGS £ SCREW MACHINE PRODUCTS 
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These examples of American Flexible Metal Hose 
and Tubing, in small diameters, suggest the vari- 
ety of assemblies available in factory-engineered 
and factory-assembled units. 


--- BUT RUGGED TOO! 


WHEREVER a flexible conveyor is required, 
for gases, liquids or solids, under a wide range 
of temperatures and pressures, there’s a type 
and size of American Flexible Metal Hose 
or Tubing for the purpose. 

American Seamless Flexible Metal Tubing 
is as leakproof as the seamless bronze tube 
from which it is made, and flexible as garden 
hose, Its wire braided cover adds the strength 
needed for high pressure services. Standard 
sizes from '$" to 4" LD. 


American Metal Hose, manufactured from 


strip in four spirally wound types, is avail- 
able in bronze, brass, aluminum, steel or any 
other workable metal. It is extensively used 
for carrying steam, water, oils, tar, asphalt, 
air, dust—and dozens of other agents under 
high and low pressures and for vacuum work. 
Sizes from 2” to 12” I.D. 

Both types of "American" products can be 
fabricated completely with fittings and con- 
nections according to your specifications. 
Publication SS-50, giving complete informa- 


tion, will be sent on request. 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


BUY WAR BONDS... Buy all you can... Keep all you buy! 
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5 to 25 times 
faster than many 
common meth- 
ods. 

Removes metal 
and gives sur- 
face final finish 
at one operation. 
Required much 
less metal on 
piece for ma- 
chining. 


Holds to closer 
limits, often 
.0005”. 


Generates true 
arcs, cuts exact bevels, cleans up burrs. 


Performs many operations without fixtures. 


Accomplishes the most exact operations with 
a simple jig. 

NEW MODEL gives additional 
savings up to 422% on loading time. 
LATEST FEATURES INCLUDE: 

* Automatic Feeding to exact limit of cut. 
* Self-contained, re-circulating coolant sys- 


tem, with clean-out drawer to TRAP all 
grindings. 


* Fully controlled cut assured by Hydraulic 
Operation of Horizontal Feed PLUS Pre- 
cision Adjustment by Micrometer Stop. 


* Handles single pieces or gangs at one 
presentation. 


* Automatic flat surfacing or squaring leave 
operators hands íree to prepare next 
load of parts. 


* Equally eíficient in jobbing machine shop 
or on production. 


For Production — Tool Room — Jobbing 
Machine Shop — Repair — Maintenance. 
Wet-Belt Surfacing Will Do The Job Better 
At Lower Cost. 


WRITE TODAY FOR COMPLETE DETAILS 


PORTER-CABLE Machine Co. 


2110-2 N. SALINA ST., SYRACUSE 8, N. Y. 





TECHNIQUE 


It's our job to design fasteners 
that make your product "click". 


In the ordinary run-of-mill 
fastening jobs no difficulties are 
encountered — it’s the unusual, 
hard-to-accomplish task that chal- 
lenges both of us to get our heads 
together on the solution. 


Many odd applications and in- 
tricate fastening requirements 
met over the years enable us to 
place at your disposal help in 
meeting your unusual demands. 


In any event, you'will want a copy of the new 
MILFORD screw catalog on your desk, includ- 
ing listings of Phillips recessed head screws. We'll 
gladly send you one if you say the word. 


ghe 


MILFORD 


RIVET & MACHINE CO. 


EASTERN DIVISION - CENTRAL DIVISION 


MILFORD,CONN. x ELYRIA,OHIO. 
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NOW! HOPPER-FED SCREWS CAN HAVE 


MASS ' 
P E 
E y 
wr. 
^ 
" E 
ants 


| FASTENER 
we hae UNITS 


> "t Pot. Off. 


$ SEMS FASTENER UNITS FEED PERFECTLY IN 
MAGAZINE AND HOPPER-TYPE POWER SCREWDRIVERS 


Parts fastened with screws by means of automatic hopper-fed power 
drivers can now have the positive vibration protection of Shakeproof 
Lock Washers. Each Sems Unit feeds into the track perfectly because the 
lock washer is held close to the screw head, and yet is free to rotate. 
Because the lock washer can't drop off, these Sems Fastener Units can 


be placed in the hopper just like ordinary screws are handled. FASTENER UNITS 
Pre-Assembled Shakeproof Lock Washer 

A Shakeproof Engineer is ready to analyze your fastening applications and Screw . . . delivered as a single unit. 

s : : : Lock washer can't drop off, but is free 

and to advise you regarding the correct type of Sems Fastener Unit ib setebis 

No time wasted putting lock washer on 

screw. 


advantages of Sems Units—on your own power drivers. Write today No chance to “forget” the lock washer. 


to be specified for each assembly. Let him show you the many 


—a field engineer will immediately be assigned to help you! Sasy to handie . . . essusse fyt diving 


r ^ 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago ond Elgin, Illinois 
In Canada: Canada lllinois Tools, Ltd., Toronto, Ontario 


Los Angeles Office Detroit Office 
5670 Wilshire Blvd., Los Angeles 36, Cal. 2895 E. Grand Bivd., Detroit 2, Mich. 


IHER SHAKEPROOF PRODUCTS: Shakeproof Lock Washers with Exclusive Tapered-Twisted Teeth; Shakeproof 
Type 1 Thread-Cutting Screws for metals; Shakeproof Type 25 Thread-Cutting Screws for plastics; Shakeproof 
Quick Fasteners for immediate opening and locking. 
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A SAVING AT 
EVERY TURN 


Precision-made Darnell 


Casters with the DOUBLE 
BALL-BEARING SWIVEL 


assure a long life of effi- 
cient, economical service 


DARNELL | 


CASTERS & WHEELS 


FOR THIS BOOK 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, N. Y 
36 N. CLINTON CHICAGO 6, ILL 


WITTEK 


HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avia- 
tion industries, is now being proven by actual 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combat 
vehicles. Wittek Hose Clamps are made in 
many different sizes and types for all appli- 
cations. Write for new descriptive catalog. 
Wittek Manufacturing Co., 4305-15 Wee 
24th Place, Chicago 23, Illinois 


á a. 
Dependable Kose Connections 


A £-POINT SERVICE 


FOR YOUR POST-WAR 
HYDRAULIC NEEDS 


In lining up your 

post-war schedules, it will 

pay you to utilize Adeco experience 

and facilities. These specialists in 

hydraulics can help you in two 
important ways: 


Assist you in designing Work with you in pro- 
hydraulic mechanisms ducing precision parts 
to meet your require- and assemblies on a 


ments. contract basis. 


An illustrated booklet presents the story 
behind this Adeco service. Write for your 
copy today. 


AIRCRAFT AND DIESEL EQUIPMENT CORP. 
4403 NORTH RAVENSWOOD AVENUE, CHICAGO 40, ILL 
YOUR PARTNERS IN PRECISION 


PRODUCT ENGINEERING — FEBRUARY, 1945 
















New machines of all kinds will be improved 
by the advanced Cast Bronze Bearings 
developed for aircraft engines. 
In precision, finish, and metallurgical uniformity 
Bunting Cast Bronze Bearings, today, surpass 
any bronze bearings ever before produced in volume. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. 


Warehouses in principal cities. 







BRONZE BEARINGS * BUSHINGS 








* PRECISION BRONZE BARS 
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vice, Allis-Chalmers 
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screens, hoists, PUMPS, shovels, gener- 
ators, compressors, and other equipment. 
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"COIL SPRING" 
Says 


— 

wy YOU can't beat U. 
l —8 S. STEEL WIRE 
SPRING deliveries 
if you have high pri- 
ority rating. Nor can 
you beat the quality 
that comes from 
long experience — 
modern equipment 

—an i 
EXTENSION — portu 
COMPRESSION MURS 


schedule. Direct your 


TORS 
ION next order to U. S. 


UNNE LM ERS FLATS Steel Wire Spring for 


RACTOR DIVISION —MILWAUKEE IL U.S.A WIRE FO 
POWER UNITS — FIVE SIZES - — podes 
ity. 


MOD 
e n — 4 Cylinders, 24 Max 
-25 — 4 Cylinders, 31.5 nee s 
ANDARD ROUND EDGE DIE SPRINGS 


coerente ey The U. S. Steel Wire Spring Co. 


MODEL E£-60—4 T 7800 F 
Cylind M 
ylinders, 74 
MODEL 1-90- 6 Cylinders, 110 one ein nney Ave 
" Max. B. H. — i y 
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understand each other 


We keep our engineers separated by 2500 miles. 
And for good reason. One group consists of hot shots 
on hydraulics, the other on electronics. They don't 
even speak the same language. Several thousand 
employees are separated for approximately the 
same reason. 

Our brilliant executives, however, can talk out of 
both sides of their mouths... Electronics and Hy- 
draulics. But when the going gets tough, they invari- 
ably call for our engineers; because the stuff we make 
is so precise and technical nobody but electronic or 
hydraulic engineers can actually understand it. 

Your engineers and ours should get together. 
They'd talk the same language. And our factories can 
translate their conversation into what you want. 


/ 
f 


Airson 


MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio and Electronics + Engineered Power Controls 


NEW YORK + + CHICAGO + + KANSAS CITY © + BURBANK. 
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FORMULA FOR 


PERFECT Lor 


When you need Swivel Joints, you 
certainly want maximum flexibility 
with minimum torque. 

Specify CHIKSAN Ball-Bearing Swivel Joints 


and you specify the only joint built to the 
formula for perfect flexibility: 


60, — Double rows of ball bearings. 

EP =E€ffective Packing Element— 
self-adjusting for: 

V/P = Pressure or Vacuum Service 

LT =Resulting Low Torque. 


CHIKSAN Ball-Bearing Swivel 
Joints are supplied in over 500 
different Types, Styles and Sizes. 
Manufactured in steel, malleable 
iron, bronze and aluminum. Sizes 
" to 12" 
order. For pressures to 300 Ibs. 
and to 3,000 Ibs. at 225° F. and 
for pressures to 500 Ibs. at 700 
F. End connections optional. 


from 3 ; larger sizes to 


Write for latest Chiksan Catalog 
and Engineering Data. 





pz CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 


CHLKSAN TOOL COMPANY 


Ny PLY MODE 


for ALL PURPOSES 
BREA, CALIFORNIA 


The TABER ABRASER 


gives "Advance Data" 
on the Wearability of 


PAINTS * LACQUER * PLATING 
LEATHER + RUBBER * PAPER, ETC. 














In checking the wearability of your own products 
as compared with competitors', as well as in research 
on new developments—the Taber Abraser gives you 
an accurate rating of resistance to surface abrasion 
quickly, simply. Eliminates slow, costly performance 
tests. Used by hundreds of manufacturers and re- 
search laboratories. . . . Full particulars on the 
Taber wear testing procedure will be sent on request. 


No obligation. 
TABER INSTRUMENT CORPORATION 


111PE Goundry Street North Tonawanda, N. Y. 


The Taber Test Proves What Wears Best ! 





ANOTHER 
SPECIAL BY TE 
PROGRESSIVE 
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IN NEUTRAL 


DOUBLE 
CLUTCH 
TYPE 


^MAXITORQ" Floating Disc Clutch... manua! 


assembly and adjustment... NO TOOLS REQUIRED 
Progressive development of the *MAXITORQ"' Floating Disc Principle has reached a stage of per- 


fection that insures simple, trouble-free operation with a minimum of maintenance. 
MANUAL ASSEMBLY: Without the use of tools, *MAXITORQ"' clutches may be assembled, taken 


apart, or adjusted for disc wear with the greatest of ease. The simple turn of a knurled adjusting 

ring locks the discs to a proper setting. 

In neutral no discs are in contact . . . you can see between them. Separator springs hold them free, 

unobstructed, to eliminate excessive drag and the consequent abrasion and heat. 

Of paramount importance to trouble-free clutch operation is the quality of finish on the engaging 

faces of the discs. Carlyle Johnson has developed a special finishing process which assures perfectly 

flat, true surfaces and accurate duplication of all clutch thicknesses. This means that under engage- 

ment there will be no high or low spots . . . the entire area of the surfaces being engaged, with contact 

evenly distributed. Obviously the service life of the discs is greatly extended. In applications where most 
exacting accuracy is required, ‘*MAXITORQ”’ is performing superbly. 
Consider the **MAXITORQ"' Floating Disc Clutch for intricate instru- 
ments, for machine tools, for rapid traverse operations . . . for all the 
usual clutch duties where smooth, silent, reliable service is most necessary. 


SEND FOR NEW CATALOG No. 4. 


THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER, 

MEO o0 goin pa CONNECTICUT 
SINGLE CLUTCH TYPE 
Made in Dry or Wet types 
in both single and double 
clutches. Wet discs are 
hardened ground steel, 
run in lubricant. Dry discs 


are alternately steel and 
self-lubricating bronze. 


Pulley and Cut-Off Coup- can M 

ling types also available. 

Capacities 4 to 5 H.P. at y DISC i 

100 R.P.M. Standard hub ! 

bores from '^" to 2%" in d CLUTCH | 
the 1 


all types. 
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Aircraft Engine Screw 


Material 41 40 
Rockwell C-28- 
32;746-20 Class 
3 Thread 


PD of first two 
threads .005 


undersize. 


THIS THREAD 


Rolled lug 
© 


THREAD ROLLING DIES Surface finish 


under 20 micro 

















inches. 





|! APPROVED 






















| by the 
AIRCRAFT e ne oe 
INDUSTRY mately 25 per minute. 


what to do when the 


PRODUCT 


DESIGNER — ROLLED THREAD DIE COMPANY 
Thread Rolling Dies and Machines 


237 CHANDLER ST., WORCESTER 2, MASS. 






























Aircraft manufacturers have found rolling to be the ideal 
method for threading their high tensile screws. The “RTD 
Thread Rolling Hand Book" tells you why. Write for FREE 
copy on your company letterhead. 


gets the bends... 


When the designer wishes to have gases or liquids run 
around corners, pass from a stationary point to a re- 
ciprocating one, or through movable tubes, there are 
just two things to do: 


1. Get Chicago Metal Hose literature for details 
and data. 





Chicago Metal Hose Corporation has a type of product 
for every requirement of flexible metal hose. For ex- 


ample, Rex-W eld will handle burst pressures to 14,500 
p.s.i., temperatures to 1000? F., and liquids that are 


he ` 
searching. This and many other types of flexible ge 
metal hose, with varied specifications, as well as the M TI R 0 M ST F B 1 B A a L E 
NOW AT WAR —LATER IN PEACE 


complete line of fittings, are described in Chicago 
Metal Hose literature. 


2. Ask for a Chicago Metal Hose engineer's 
recommendations as to the type of flexible 


k trom Metal Bolls are now 
metal hose best suited to your particular needs. Strom — — 
being used in the instru- 
Chicago Metal Hose Corporation engineers have had ments of war. But in the 


years of experience in helping designers and manufac- 
turers meet all kinds of requirements. They will be 
glad to give you their recommendations in connection 
with flexible metal hose for your products of “‘to- 
morrow,” or for the improvement of existing ones. 
Just write for literature, or for complete information 
about the Chicago Metal Hose engineering service. 


peace to come, they will 
again be dedicated to 
the building of o better 
brighter world. 


Flexible Metal Hose for Every Industrial Use 





T" 


largest — and exclusive Metal Ball —E 
CHI HOSE Conronarion —— | 
MAYWOOD, ILLINOIS $ | STEEL BALL CO. 


py 1850 South 54th Avenue * Cicero, lllmois 





Plants: Maywood and Elgin, Ill. 
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GOOD BEARINGS 


ARE BASIC IN GOOD DESIGN 


You won't get far in postwar competition 
withowt good bearings. And for any machine, a 


No Oblique Resultants . . . 


i : i Rollway's Right-Angle Loading splits compound loads 
handles the load most efficiently and economi- into their two components of pure radial and pure thrust. 


cally with the least maintenance cost and worry. Each component is carried at right angles to the roller 
axis on separate bearing assemblies. No oblique loads 


That’s where Rollway’s Right-Angle Loading and resultants, no thermal float or uncalculated thrust can 


good bearing means simply that type which 


impose secondary pressures on any Rollway Bearing. That 
means a bearing of given dimension will last longer, or 
stresses. There’s no piling of thrust loads on carry heavier loads, or run at higher shaft speeds, or give 
any proportional combination of all three. Send us your 
drawings for free analysis. Without cost or obligation, 


Shut-downs for bearing service and replacement we'll tell you how to get more service from your bearing 
dollars. 


ROLLWAY BEARING COMPANY, INC, 
Syracuse 2, N. Y. 


shines. It reduces load magnitudes and simplifies 
radial bearings or radial loads on thrust bearings. 


are few and far between. 


since 1908 makers of 


CYLINDRICAL ROLLER BEARINGS 


— —— ñ — — — — — — — —— — ———— — — — — — — — — — — — — — — 
SALES OFFICES: Philadelphia * Boston * Pittsburgh * Youngstown * Cleveland * Detroit * Chicago * St. Paul * Houston * Tulsa * Los Angeles 
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shows how YOU can Use 


CHERRY BLIND RIVETS 


This new three-color sixteen-page booklet— filled 
with application pictures and drawings—shows at 
a glance the outstanding features of Cherry Blind 
Rivets and suggests a large number of interesting 
new rivet uses, many of which may be applicable 
to your particular fastening and riveting problems. 
Send for it now! 

Cherry Blind Rivets solve satisfactorily the time- 
worn problem of riveting in blind and hard-to- 
get-at spots. They are upset with a ''pull'" instead 
of a pound—from one side of the job by one man 
alone—their positive mechanical action assures 
satisfactory installations—they have proven their 
worth in many installations that are not necessarily 
blind—head up in metals, 


plastics, rubber, ply- 


wood, leather, fabrics, enameled surfaces. 


Send fer BOOKLET, $ 


DEMONSTRATION a íi 


I would like to glance through — 
new booklet D45. Please also send me 
the metal demonstration panel show- 

ing the stages in heading an actual 
Cherry Rivet. 


Cherry Rivet Company, Los Angeles 13, California — Dept. A-106 


Name 
Address 


City Zone State 


Firm Title 


THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDIN 





FOR 
VIBRATIONLESS 
R-I- G-I-D-I-T-Y 


The heavy one-piece shaft used in ALL mod- 
els is ground all over and the entire rotating 
assembly is electronically balanced. This 
gives perfect alignment, vibrationless rigidity 
and trouble-free operation. This new Model 
HL-15025-B Deep Immersion is furnished in 
two lengths, 19 inches and 23 inches below 
the high level line of coolant reservoir and 
like all other 


COOLANT PUMPS 


it has no packing glands nor metal-to-metal 
contacts below the high level line. Less fric- 
tion, less wear, longer life. 
Types and models 
for all your needs. 


Model 
HL-15025-B 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD CINCINNATI 2 OHIO 
The "GUSHER''—A Modern Pump For Modern Machine Tools SiS 


THE POWER OF A 
GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. *Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
Quality Name Plates . . . 
plastic or metal with enamel. 


metal, 


Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims .. . Name ‘plates . . - 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overeFifty Years 


To learn how a nome 
plafe can hel your 
producf, send for your 
copy of "Name Plates 
by Robbins". 
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"A-Q"* is a symbol for aircraft quality. Gears 
so designated represent a new development in 
power transmission. They must have ex- 
tremely light sections and carry loads far in 
excess of values customarily considered safe 
design. They must operate at pitch line veloc- 
ities that can be measured in miles per minute. 

How Are Such Gears Produced? 
Producing "A-Q"* gears demands control of 
material at every stage of production from 
billet to finished blank. It demands extraordi- 
nary care in heat treatment so that each gear 
is of the proper hardness at the tooth and at 
the core. It means holding every dimension 
to close tolerances and watching tolerances 
to prevent excessive multiplied error. 
To achieve the extreme accuracy demanded in 
"A-Q"* gear production, Foote Bros. have 
developed new manufacturing techniques— 
revolutionary equipment. 

Why Were They Developed? 

The insistent demand of war for aircraft en- 
gines of tremendous horsepower produced by 
the thousands proved a serious problem in 
the development of gears for these engines. 
Engine manufacturers required gears closely 
approximating engineering perfection—and, 
furthermore, demanded that these gears be 
produced by the hundreds of thousands. By 
applying the "know-how" acquired in three- 
quarters of a century of gear manufacture, 
Foote Bros. met the need for these new gears. 
How Can They Be Applied to Peacetime Products? 
" A-Q"'* gears offer many distinct advantages 
to the manufacturer of tomorrow's peacetime 
machines. They assure greater mechanical 
efficiency—a reduction in weight—greater 
speed—less noise—greater compactness—and 
a more economical transmission of power. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Department W, 5225 S. Western blvd. * Chicago 9, Illinois 


* A-Q"' Stands for Aircraft Quality 


Tbis informative product engineer- 


ing manual on “A-Q” gears contains 


a s b j Q 
Y oe / f data on a new and revolutionary tybe 
V -— i of precision gear. A copy will be sent to 
< T ) e you on request as soon as it is ready. 


— 


Propuct ENGINEERING — FEBRUARY, 1945 





TENSILE breaking strength as 
great as 1016 pounds per 2-inch 
width was observed during lab- 
oratory tests of 2" x 10" strips 
(0.375" to 0.5" thick) of six dif- 
ferent Booth felt types. 

Almost any desired combina- 
tion of qualities ... durability 
is only one ... are obtainable 
through the controlled manu- 
facture of Booth **prescription"? 
felts and precision die-cutting 
into mechanical parts. Read 
Booth's **Technique of Felt 
Making." 

THE BOOTH FELT COMPANY 
475 19th Street 
736 Sherman Street 


APPLICATION CHART AND SAMPLE 
KIT . .. Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


PRECISION CUT 
FELT PARTS 


Brooklyn, N. Y. 
Chicago, Ill. 


tHe HILLIARD 


W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations 


For the new series of ó illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings — Over- 
Running - Single Revolution — Friction 
-Centrifugal-Overload Release — Slip 


ILS I 


101 WEST 4TH ST ELMIRA. N. Y 


CENTRIFUGAL SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 


Does Your NEW Product Need 
CLUTCHES? 





If your new or improved pro- 

ducts will benefit from better 

clutches, we can give you 

timely help: 

As clutch building specialists 

with over a quarter century 

of experience, we study your 

product designs and recom- 

mend the BEST clutches for 

your particular needs. We then have the facilities to produce those 
clutches on a basis that will strengthen the competitive position 
of your products — as to power, control, size, weight, service and 
price. BRING YOUR CLUTCH PROBLEMS TO US — By sending 
your specifications to us NOW, your clutch needs can be met with- 
out unnecessary delay — when reconversion starts. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
Contains diagrams of unique applications. Furnishes capacitity tables, dimensions and 

complete specifications. Every production engineer will find 

help in this handy bulletin, when planning postwar products. 
Ws. Rockford Drilling Machine Division 

org- Warner Corporation 
209 Cothesing Sect, Rockford, Illinois, U.S. A. 


Amiga eE 


FEBRUARY. 1949 
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Housing the unusual 
is usual procedure at 


DAHLSTROM 


Being specialists, Dahlstrom engineers are 





experienced in solving a wide variety of product hous- 
ing and metal fabricating problems. The one illustrated 
below...a combination desk and housing for R. C. A. 
Victor's famous Electron Microscope ... did, however, 
call upon all of Dahlstrom’s 40 years’ experience and 
metal sense. You can gain time on your post-war plan- 
ning by putting your metal fabricating or product 
housing problems up to Dahlstrom now. While we too 
are busy with the war, our engineering and designing 


staffs do have time to contribute. Write today. 


Dahlstrom Metallic Door Company, Jamestown, PS dE 


ELECTRONIC 
MICROSCOPE DESK 





This desk is an example of a specialized 
product housing developed by Dahlstrom 
| to contain highly technical equipment. 

It meant careful collaboration with our 
; | client’s engineers to translate efficiently 
| their needs into metal fabrication. It 


combines modern design with functional 












requirements plus construction that can : D 
Made of 18, 16, and 14 gauge steel. The size of the 


se be manufactured economically. Write for cabinet i« 48" long by 29" deep; desk height is 3014"; 
on r . " " ~ . . > o . 

a : overall height is 4215". Cabinet is finished with one 
nd your copy of "Metal Moldings and Shapes." LR ra 6 anctibdtls: emmtacdh d 
ng - - coat of primer and two coats of synthetic enamel in 
th- three shades of cobalt gray. Photo R. C. A. Victor. 

8 X "S 
IN > Pee ae " AD" 
FS, : * x Kov » d$: P. a N fi 3 E 
Ex tho. i — 

nd AN uer e oe d WS 


DAHLSTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets . . Racks 


Mouldings . . Control Desks and Panels .. Radio Chassis .. Stampings 





Enclosures . . Pressed Shapes . . Product Cases . . Special Parts 
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"Tee 
NO CLUTCHES 


NO LIMIT SWITCH ADJUSTMENT 
MOTOR STARTS AT NO LOAD 


POSITIVE POSITIONING OF SHAFT INDEPENDENT 
OF MOTOR OVERTRAVEL 


NO CAPACITOR OR BRAKE REQUIRED 


As THE NAME IMPLIES, these new Actuators by Pacific 
Division exclusively incorporate a Geneva movement operated 
by a high speed motor. Positioning by switches has been 
completely eliminated. 

These Actuators offer extremely accurate control (within1°) 
of any series of operations up to eight positions with eac 
position positively locked against movement. 

There are no clutches, torque limiters, brakes or adjustable 
limit switches—eliminating major causes of trouble. 

Motor comes up to speed under no load, then engages cam 
with varying ratio which develops maximum torque at break- 
away positions. Thus cutout switches always operate when 
motor is under no load, permitting maximum switch life. 

Write or wire today for the complete story on these sim- 

plified, positive actuators. Pacific 
Division, Bendix Aviation Corpor- 
ation, 11600 Sherman Way, North 

* Hollywood, Calif. Sales Engineer- 
ing offices in New York City and 
St. Louis. 


LOCKED 


* v * + + ^ ^ * + * * + + > 
| — — PAM dep chis a p e oper 

PIASE 1—Motar comes vp fe e(dveted High ttortin ates obd mptor coasts to e stop 
" | 


e speed vader nb lodd. | 


(4 Tomue goods —22 wine forther 
| Larafen bod deceleration! i | | odtputi shalt, 


MOTOR REVOLUTIONS AND/OR Time 


7 AUTOMATIC 


Added Values... 
Plus Protection! 


TRICO OILERS provide your 
bearings ' with positive lubri- 
cation. You and your custom- 
ers get all these added values 
end protection . . . 


* Visible oil supply 

* No down-time for hand-oiling 

* Added machine life 

* Less maintenance and repair 
_ Glass * Maximum production 
Constant Level © Streamlined appearance 

* Greater sales appeal 

* Customer satisfaction 

* Increased prestige 

* Less fire and accident hazards 


Plastic 
Constant 
Level 


Insure dependable lubrication 
of your equipment after it 
leaves your plant and safe- 
guard your customers' costly 
investment . . . 


INSTALL 
TRICO OILERS 


Write for Catalog 
Thermal 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


Loose Pulley 


| 


mi 


Soon 
METTE 


It'sMadeFrom 
ROUND OR 
FLAT WIRE 


Cuyahoga Spring Co. 
can make it, including 
welded, pointed or 
threaded parts in any 
metal or finish. Send 
for descriptive folder. 


SNAP CLIPS 


TORSION SPRINGS 


THE CUYAHOGA 
SPRING COMPANY 

10270 BEREA ROAD | 

CLEVELAND, OHIO 
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50,000 COPIES 
OF THIS 


 RNEDATA BUR 


Have Already Been Sent Out on Request. There Is 
a Copy For Your Ready Reference File. It is FREE! 


Here you see how adaptable the flat Leather 
Belt short center drive can be, on a machine 
tool. Will fit almost any space, vertically, 
horizontally, or at any angle. Automatic belt 


3 . tension reduces maintenance and minimizes 
There are thousands of Engineers, Plant Maintenance and Repair Men wear on motor and machine bearings. 


who should have the benefit of all the information contained in the 
ALBA Short Center DRIVE DATA BOOK. With it you can quickly 
and accurately determine the proper width and thickness of belt to be 
used. It also contains information covering belt speeds; correction fac- 
tors for center distances, atmospheric conditions, pulley materials, angle 
of center line, service and peak loads. Proper flat Leather Belt drives 


: i i : Even unusual drive designs can be met 
can be easily selected from this Book to meet practically any operating For instance, this shaper as shown, with ver- 


tical drive, driving horizontally, handles per- 


condition. Send today for your FREE copy. Just write to — — with flat Leather Belt and pivoted motor 
F ase. 


AMERICAN LEATHER BELTING ASSOCIATION * 41 Park Row, NEW YORK 7, N. Y. 
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TKO 
AP AS EET 


AIR PUMPS and COMPRESSORS 
LL Ls 


AUTOMATIC TAK 

WEAR Centrifuga 
NEAK .-- 
forc e holds Gast Com 


n Vanes against 


positio no 


cy linc 
springs. 


ler w alls; 


I 
atolog voit. 
n reque 


Spring Heodquarters of the West since 1923 


CALIFORNIA SPRING COMPANY, INC. 


FORCED AIR COOLING LU N T w LOS ANGELES 15. CALIF 
with cooling fans crop yer rare e, " VVW Richmond 622! 

for one or both ' 

endsofshaft.Gives 

lower operating 

temperatures and 


longer life. 4 


SIMPLE 


» COMP 
MONEY SAVING. i 


SC... lower 
ng Cos t. 
Weight, 
sS Space, 


er first co 
Operati 


Aght in 


takes up le 


“Look into” Gast Rotaries... Examine the 
advantages they offer. You'il be convinced that 
Gast Rotary Air (or Vacuum) Pumps and Com- 
pressors give unequalled efficiency and trouble-free 
performance. It will pay you to investigate the Gast 
Rotary Design for any application where vacuum 


or compressed air is used, or could be used. 
W rite today for your Free Copy of the Gast Catalog 


GAST MFG. CORP., 107 HINKLEY STREET 
BENTON HARBOR MICHIGAN 


ji 


"Ae XE I 


BROWN & SHARPE 
PUMPS 
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"THEY FOUND THE 


Right: Combination 
: FOR A COMBINE" 
3 STRENGTH, ACCURACY — these are the two basic re- 


quirements for a combine-drive. Strength to stand up un- 
der heavy loads and resist the dust, heat, rain and mud of 
farm service... accuracy to properly time and co-ordinate 
the various intricate functions of the combine. Machine 
designers found the right combination for both in one 
drive... Baldwin-Rex Roller chain belts. 








e THERE’S NO SLIPPING, no wasted 


power... with Baldwin-Rex on the job. 
Every mechanical operation of the com- 
bine is accurately timed to mesh per- 
fectly with each successive step. Shocks 
of traveling over rough ground are not 
passed on to the transmission or other 
machine parts for these chain belts are 
highly shock absorbent. Baldwin-Rex is 
a positive drive that's positively right for 
all types of power transmission, timing 
and conveying functions. 









€) HERES WHERE THEY WORK. This drive de- 


sign arrangement of the combine shows how 
Baldwin-Rex transmits power from the engine, 
drives the straw rack, the feeder, the feed beater, 
the shaker and fan. The smooth, quiet operation, 
simplicity of installation and adjustment, com- 
pactness and low maintenance of these chains 
make them the most efficient means of transmit- 
ting power and timing operations. 





For catalogs on Baldwin-Rex Roller chain belts or com- 
petent information on your specific drive problems, write 
to BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 321 Plainfield Street, Springfield 2, Mass. 





"REX ROLLER CHAIN BELTS 


Bald in-Duckworth Division, Springfield 2, Massachusetts . Rex Chain Belt and Transmission Division, Rex Conveyor end Process Equipment Division, Milwaukee 4, Wisconsin 
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Forged securely together 


2 PLANTS -- LINKED FOR SERVICE 


THE PULLEY OF 
1000 SPEEDS 


@ This exclusive Speed 

Control used on the DoAll 

Contour Sawing Machine is 

now available to other machine 

manufacturers who are looking for the finest Vari- 
able Speed Control... Changes speeds instantly—no 
adjustments or work stoppages. Free floating pulley 
provides automatic alignment of belts insuring long 
belt life. Three sizes, 612", 414" and 344”... Our 
Engi ing Department is availableforconsultation. 


Write for Literature 


THE DOALL COMPANY 


by identical standards of 
quality and production, 
both B-G-R Spring Plants 
act as one to give you un- 
limited service in springs 
of all kinds—in any quan- 
tity. When you buy springs 
—get the benefits of B-G-R 
research and engineering 
design—for long life and 
trouble-free performance. 








FOR HYDRAULIC 
MECHANISMS . - - 
i5 MODEL CK 


For dependable, economical service on hydraulic mechan- 
isms, machine tools and engines, Tuthill offers the compact 
Model CK internal-gear rotary pump. Designed to save 
space, material and money. Sizes range from 1 to 50 g.p.m. 
at pressures up to 400 p.s.i. Direct motor drives, V-belt 
units and integral drives. Write for Model CK bulletin. 


* 


e Novy 
s ore serving Army 


Tuthill Pump 


: Industry 
Marine and 
TII ni 
Air Force e. 


TUTHILL PUMP COMPANY 


1213 THACKER ST. DES PLAINES, ILL. 939 East 95th Street 9 Chicago 19, lllinois 


228 PropucT ENGINEERING — FEBRUARY, 1949 





EE 


IL I3 1" 


PRopt cT. ENGINEERING 


AKE & JO 


—— 


FEBRUARY, 1945 


TWIN-FAST’s point is hard, sharp, centered, 


for quick “‘bite”—fast driving 


This point is formed by Twin-Fast's parallel twin threads 
terminating at the axial center of the screw. No "crawl- 
ing" and little likelihood of misalignment or displacement, 
which may be caused by the off-center (gimlet point) of 
conventional type screws! € The Twin-Fast point assures 
quick starting, self-centering, balanced driving. That means 
additional savings in time, labor, materials. Yet Twin-Fast 
Screws cost no more than ordinary wood screws! € Test 


them yourself in your own plant. Just write for samples. 


Other Twin-Fast Features 


Twin, parallel threads pro- 
vide twice the thread pitch of 
ordinary screws. Driving time 
and costs are cut in half! 


Cylindrical construction (not 
tapered) increases thread area 
for tighter seating, greater hold- 
ing power. Often, fewer and 
shorter screws may be used. 


Relieved shank diameter 
prevents stresses which might 
cause immediate or eventual 
splitting or fissures. 


Twin-Fast Screws come in 
steel or brass with round, 
flat or oval heads—stand- 
ard sizes and thread count, 


For Faster Production — Sounder Construction — 


TWINZZ 


Reg. U. S. 


TWIN THREAD WOOD SCREWS 


Patents 2.314,390; 2,314,391. Other pats. pending. 


á p : a 
A ic ; 
er M cha nS ws 
T 


HNSON COMPANY wareevitte connecticut 
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y. GRINDING WHEELS 
Vg __AND MOUNTED WHEELS 
o zu 2 zm 


» 


— 


Chicagó Wheel takes pride in providing you with exactly 
the wheel you need, for exactly the job you have, to give 
you exactly the finish you want! 


There's half a century of experience behind this, fifty years 
of specializing on grinding wheels—grinding wheels with 
hundreds of varieties in shape, size, abrasive and bond 
formulas, engineered for the right tool speed and work 
pressure. 


COME TO HEADQUARTERS 


Our long experience and testing laboratory are at your 
service, free for the asking. Tell us about your tough grind- 
ing or polishing job. Our abrasive engineers will report 
promptly, give you their tested solution. 


TRY ONE FREE—A Chicago Mounted Wheel or an FY 
Bond Grinding Wheel sent promptly on request. Tell us 
size preferred and what you have to grind. 


CHICAGO GRINDING WHEELS — CHICAGO 
For the duration, sizes up to 3'' in For 


MOUNTED WHEELS — 
internal or external grinding, 
burring and polishing. Made to fit 
any tool. Many styles, shapes and 


in various bends in 
the bond with a 


diameter only, 


cluding FY pedi- 


gree shank sizes. 


Send for Illustrated Catalog 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. PE Chicago 7, Ill. 


|^ GRE: 
FTTLuL : > 
watts / A 
smalt 
etiubio 
waits 


Send catalog Interested in 


Mounted Wheels O Grinding Wheels 
Send test wheel 


Name 


Address 
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THIS ONE WEIGHS 
450 LBS 

This big POPE Spindle is a 
live center tailstock for a 
production engine lathe. ‘The 
Spindle is 53” long, 64%” in 
diameter. Its center is easily 
emovable without disturb 
ng the bearings. The shaft 
n which the center is 
nounted is carried on pre 
oaded roller bearings capa 
hle of supporting work pieces 
eighing 10 ton 


t 


ONE WEIGHS 
l1% LBS. 

This ‘‘ladyfinger’’ size spin- 
dle is an example of the 
small spindles built by 
POPE. It is 6%” long, 114” 
in diameter. It operates at 
10,000 RPM in a small pro 
le grinder. 


THIS 


rhese large and small spin- 
dies are illustrated to show 
that POPE Precision Spin 
dies may be had over a wide 
range of sizes as well as 
styles, We are prepared to 
build them as large or as 
small as you may need. 


Che thrust bearings are pre 
loaded to 7000 lbs. initial 
nd pressure and are yield 
ngly mounted for axial 
ovement. This provides au- 
tomatic ccmpensation for 

e expansion of the work 
piece from the heat of the 


Be They Large Or Be They Small 


(Vs 


UJicj4 Will Build Them For You 


POPE build to à spindle what 


POPE Spindles feature Sealed 
t takes to do the job right and 


Lubrication, specially selected 
keep on doing it right. precision bearings, rugged ability 
POPE engineering skill and POP] tand up under hard work and 
precision craftsmanship are de at the same time to produce a 
oted exclusively to the develop better final finish, 

ent and production of the best 
possible spindle for the job. Thi * * * 

means plenty of steel, plenty of 

bearings of the right kind, siz Send us 
ind quality, and above all, skilled the 
engineering and fine workman 
shi 


a sketch or description of 
spindle you require and we 
will furnish vou cost and delivery 
stimates 


POPE MACHINERY CORPORATION 


HAVERHILL, MASSACHUSETTS 


ILDERS OF PRECISION 


d 


CHROME ALLOY - CARBON STEEL- STAINLESS p, 


a 
£ 
"^ 


SPECIFY 


sth 
BRLLS 


S9H Sd - SSY19 - WAONIWITIV « T3NOW Y * 


Precision balls to meet your 
specific requirements... wear 
resistant... corrosive resis- 
tant...heat resistant ...con- 
sult our Engineering Depart- 
ment for recommendation:. 


EXE Hi 
STEEL BALL COMPANY 


HARTFORD, CONN. 


EXPORT OFFICE: NEW YORK 
PHONE: PENNSYLVANIA 6-2078 


NEW YORK OFFICE 
MURRAY HILL 6-1923 


CHICAGO OFFICE 
HAYMARKET 867) 
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LARGE manufacturer of automotive and 

aircraft parts reports these improvements 
in the heating for upsetting of aluminum pro- 
peller hub flanges for many of our fighters and 
bombers, including the B-29 Superfortress: 


The former batch heating method—hot, dirty, 
cumbersome and non-uniform—required 2% 
hours to heat the hubs. Total output averaged 
45 per hour. 


The 5-station TOCCO Induction Heating 


machine shown above—compact, clean, cool 


Induction Heating 


and accurate—heats 9' of the 5'4" diameter 
hubs to 800-850? F. uniformly throughout both 
length and cross-section. Every 47% seconds, a 
prop is ready for the upsetter which is shown at 
the left of the TOCCO machine. Output of this 
one TOCCO unit averages 70 per hour . . . 55% 


faster than former method. 


Find out how TOCCO can speed up your war 
production . . improve your products and 
working conditions . . . cut your postwar costs. 


Write for free copy of “Results with TOCCO”. 


THE OHIO CRANKSHAFT COMPANY * Cleveland 1, Ohio 


INDUCTION 


HARDENING. . BRAZING 
ANNEALING. . HEATING 
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TOUGH HIDES 


“SECOND WIND” 
FOR FIGHTER PLANES 


Tear-shaped jettison fuel tanks formed of thin 
steel shells are used by fighter planes to supple- 
ment their normal fuel supply. Fighters are 
thus enabled to increase their flying range and 
extend protection to the bombers they escort. 


ie o ME s * eos gita 
aisi. 


SHERWIN-WILLIAMS 
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1. THE FLOAT TEST. Each jettison fuel tank at MacKenzie Muffler 
Company's plantin Youngstown, O., gets final test with compressed 
air in water tank to insure that it will hold gas without leaking. 


2. PAINT FOR PROTECTION! After testing, final coat of Sherwin- 
Williams finish is sprayed on every tank in special painting and 
drying racks for protection against corrosion and abrasion! 


3. READY TO GO! Protected against external corrosion and abra- 
sion by Sherwin-Williams finishes, tanks are packed into individual 
cases ready for shipment—and one-way passage on a fighter plane. 


MacKenzie Jettison Fuel Tanks 


protected by SHERWIN-WILLIAMS finishes! 


When the MacKenzie Muffler Company— world's 


largest manufacturer of jettison fuel tanks— began 
production, they had to be sure these delicate, 
lightweight steel shells would withstand handling 
and exposure to the elements. With the coopera- 
tion of Sherwin-Williams industrial finishing 
specialists, a finish was developed that does the 
iob on all counts— a ''tough hide" that assures 
protection against external corrosion and abrasion. 

Four Sherwin-Williams products are used, each 
ne performing a special protective function: Zinc 
Chromate Primer, Camouflage Gray No. 43, Opex 


Clear Lacquer and Opex Navy Gray Lacquer. The 


resultant hard, firm, even finish resists deteriora- 
tion...conforms to Navy camouflage specifications 
...and further reduces the low wind resistance 
effected by the tanks' 
stream-lined design. 
Sherwin-Williams 
materials, experience 
and technical knowledge 
are also available to you, 
on both present and post- 
war production. Write 
The Sherwin-Williams 
Co., Cleveland 1, Ohio. 


INDUSTRIAL FINISHES 
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HAYNES STELLITE Alloy Rolls 
Last 30 Times Longer Than Steel Rolls 


in This Wire-Straightening Machine 


Steel rolls were formerly used in this 
machine for straightening tempered high- 
carbon steel wire (0.223 inches in diameter 
with a flat on each side) which is manufac- 
tured into loops or hangers for telephone 
cables. Severe abrasion caused a complete 
set to wear out every three or four months. 

It was a different story after the steel rolls 
were replaced by rolls of a hard, wear-resisting 
HAYNES STELLITE alloy. After ten years, the 
alloy rolls were still giving good service... 
demonstrating again the abrasion-resistance 
of HAYNES STELLITE alloys. 

Haynes Stellite Company makes many 
alloys with resistance to heat, wear, abrasion, 


* 
Ne i 


Left, new HAYNES STELLITE alloy wire-straight- 
ening roll. Right. HAYNES STELLITE alloy roll 
after years of continuous service. 


and corrosion. Our engineers can help you 
select a HAYNES STELLITE alloy with the right 
range of properties to meet the requirements 
of your particular application. You can get 
further information on these alloys by writ- 
ing for the booklet ''Products of Haynes 
Stellite Company." 

BUY UNITED STATES WAR BONDS AND STAMPS 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


TRADE-MARK 


Chicago—Cleveland 


ABRASION- 


31 


AND CORROSION-RESISTANT 


"HAYNES STELLITE"' isa registered trade-mark of Haynes Stellite Company. 


Mas 


General Office and Works, Kokomo, Ind. 


Detroit—Houston—Los Angeles—New York—San Francisco 


ALLOYS 
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ON THE NEW A-26 


Within the Douglas A-26 Invader, newest and fastest all 
purpose attack bomber of the Army Air Forces, necessary 
flight and combat functions are performed by electrically 
operated remote control motors. Each of the compact, 
self-contained EEMCO motor-actuators is custom built to 
precise job specifications covering work, load and weight 
factors, mounting conditions and restrictions, altitude and 
temperature variants, overall operating efficiency and 
ease of maintenance. 


The EEMCO cowl flap actuators, gun mount trigger 
motors and cabin heater blower motors designed for the 
A-26 are as unique in design as the two shown here. 


Completely engaged today in engineering and build- 
ing out-of-the-ordinary electric motors for special Army 
and Navy needs, EEMCO has the experience and ability 
to help solve your tough motor problems. Let EEMCO 
engineers go over your war time motor requirements with 
you now, and later discuss electric drive applications for 
your peace-time production or products. 


Data: Wing flap actuating motor, 2 hp, 
7500 rpm, intermtitent duty type — 
Equipped with magnetic clutch and brake 
— Thermally protected — Additionally 
protected from exposure to dust, sand 
and salt spray — Unit designed for low 
impact torque, to prevent damage in 
the event of overtravel caused by failure 
of electrical stops. 


Send in your reservation today 
for ''Custom Built Motors for a 
World of Needs,’ now in prep- 
aration. Copies of this limited 
edition will be distributed only 
on written request. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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100 YEARS 


COLD-FORGING solves many problems 


... of strength ... of accuracy 
... of appearance . . . of cost 


There arc cold- 
forging was selected as the best or per- 


various reasons why 


haps the only efficient method of pro 
ducing these parts. 

Some were cold-forged in order to ob- 
tain maximum strength 
working definitely 


Proper cold- 
increases tensile 
strength and also provides an automatic 
inspection of the material. 


Others were cold-forged because accu 
racy of dimension and fine appearance were 
paramount considerations. That modern 
cold-upsetting equipment can meet such 
specifications is evidenced by the billions 


of fastening parts for aircratt service that 


LIOP KPI LOLS 


have been made by this method. 


And in many cases, the economy of the 
method made it attractive. The high 
speed of RB& W's cold-forging machinery 
reduces cost below that of other methods 
which require several or slower opera- 
tions. With practically no scrap waste, 
there is also a saving in weight of metal 
required 


100 YEARS EXPERIENCE 


1945 marks RB&W's 100th year in the 


production of high-quality fastening 
products. Its experience in automatic 


cold-forging—the longest of any manu- 


1 


facturer—will be helpful to you in de 
termining the most efficient means of ob- 
tajning parts like those shown above 
Plan to make use of RB&W facilities 
when they are again available upon com 


pletion of war assignments. 


RB:W 


Russell, Burdsall & Ward Bolt and Nut Com 
pany . . . Factories at Port Chester, New York, 
Coraopolis, Pa., Rock Falls, Ill.,... Swe 
offices at Philadelphia, Detroit, Chicago, Chat 
tanooga, Los Angeles, Portland, Seattle . 
with the industry's most complete, easiest-to 
use catalog. 


IN 1 _~ 
A ‘Lf Qin 
sae, —D ve 
Ry 4 AND ALUED FASTENING PRODUCTS - SINCE 1845 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
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Acadia Synthetics, molded, extruded or cut 
to exacting tolerances, play an important part 


in helping to keep running machines of war, 
and the machines that make them. Compounds 


suited to your specifications are also available 
for Army, Navy and A. M. S. specifications. 
Resistant to oils, petroleum products, air, light, 
ozone, age—Acadia Synthetics combine proper- 
ties found in natural rubber with some that are 
not, to meet specific job requirements. 
Acadia engineers will help you determine 


the best Synthetic Rubber compound to meet 
your requirements, without obligation. 


Write today for the new Data Book of 
Acadia Synthetic Rubber. 


| Processors of Synthetic * 
Rubber and Plastics * Sheets 


Extrusions + Molded Parts PRODUCTS 


$ 


DIVISION WESTERN FELT WORKS 
LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF FELT 
4035-4117 Ogden Avenue * Chicago 23, Illinois Branch Offices in All Principat Cities 


oA cte o: 
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The Flex Fitting differs from ordinary tube fit- 
tings in that it makes a joint which actually 
permits the tube to flex. 


It is unsurpassed for use where there is major 
vibration or minor tube movement . . . where 
tubing lines must stand up under heavy pound- 
ing service. Flex Fittings are already being used 
as standard equipment by many manufacturers 
of Diesel engines, trucks, tractors, oil filters, 
carburetors, heavy power equipment, etc. 


Consider Flex Fitting advantages: 


. Makes a joint that is virtually indestructible by 
vibration and that will withstand considerable 
mechanical shock. 

. Eliminates need for costly flexible hose lines in 
many instances. 


. Can be used with all kinds of metal tubing—seam- 
less or seamed. 
. Easy and speedy to install. Can be disconnected 


and reconnected repeatedly without danger of 
leakage. 


. Proved by extensive service in the field. 


Catalog Mo. 344 gives complete engi- 
neering data on Flex Fittings, including 
types, sizes, dimensions, specifications 
and application information. Write for 
your copy. 


THE IMPERIAL BRASS MANUFACTURING COMPANY 
515 South Racine Ave., Chicago 7, Ill. 


Headquarters for Tube Fittings 
and Tube Working Tools 
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FW wo N Fg 39 48.4 9» € H 


You may need a Sharper Pencil 


We are not very far away from a period of pretty 
stiff competition. 

Industry has learned to produce in tremendous 
volume, and has vastly larger facilities for production. 

[he selling job to be done to move these goods at a 
profit is a bigger one than we have ever tackled. Hence, 
cost of production will be something to worry about. 

Steel Casting research has long been pointed at 
lower costs for improved end results. 

For instance, one way of cutting corners is to 
combine two or more parts in a single steel cast- 
ing — to save assembly time and handling. And 


you can cut finishing time through steel castings 


MODERNIZE AND 


IMPROVE 


that are delivered to you close to final dimensions. 

You save when you can get any combination of 
mechanical properties you want, in a metal part that 
is any shape you want it. 

No other process of forming metal parts has quite so 
much to offer you on the side of economy. Regardless 
of their cost per pound, steel castings almost always 
contribute to a completed article, of a high quality, 
that can profitably be sold for less. 

There is sound reason for you to talk this over with 
your steel foundryman. 

Published by the Steel Founders’ Society of America 


to tell you about its organized Research Program. 


YOUR PRODUCT WITH 


NGS 
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Space does not permit a complete dis 





cussion of the many advantages of brass 
for drawing, spinning and stamping. 
Through long usage its fine appearance, 
wearability, non-rusting properties and 
lasting satisfaction are taken for granted 
by users of brass products. Only when it is 
necessary to use substitute materials are 
the fine characteristics of brass most fully 
The the 
other hand, thinks of brass in terms of 
easy workability, less wear on tools, econ- 
omy when a number of fabrication opera- 
tions are involved, and ease of attractive, 
durable plating and finishing. 












appreciated. manufacturer, on 







Manufacturers striving for lower costs 





through greater efficiency seek materials 





which are of correct composition, gauge, 





temper, surface, coil length, etc. Labora- 





tory skill, modern manufacturing methods 





and close cooperation can work wonders 





by increasing quality and cutting waste, 





labor and materials through reduction of 







The physical and mechanical properties 





of six alloys, ranging from high brass to 





gilding metal, together with standard 





grades of copper, are listed herewith. In 





cluded are recent specifications and brief 





descriptions of their most popular uses 





Keep this bulletin for future reference. We 





shall be glad to supply extra copies as long 








as they are available. 

> High Brass (approximately 66% cop 

; per, balance zinc) color, bright yellow. 
Most widely used alloy of the brasses. Suit 
able for a great variety of drawing, form 
ing, spinning, stamping and etching opera 
tions. Has many applications in the manu 

facture of building hardware, electrical 






sockets and other parts, autolamp reflectors 





accessories, novelties, gift items, etc. 






0-30 Brass (approximately 70% cop 





pe balance zinc) color, bright 


yell Ww 
Because of 





wn as cartridge brass. 






greater strength and higher ductility than 





high brass it is universally used for the 





1ufacture of artillery cartridge cases 





small arms ammunition; for deep 





vn and spun parts such as musical 






uments; for the manufacture of eyelet 
products 
sressive machine operations. 70-30 brass 





hine items, and made by 






used for making parts requiring extra 


27. 





decp draws with fewer intermediate anneals 






then high brass. 
w Brass (approximately 77% to 82% 
í er, balance zinc) color, light golden. 





Very ductile. For making flexible metallic 














COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


AN 


/ BRASS 





Prepared Each Month by the Bridgeport Brass Co. —— an Headquarters for BRASS, BRONZE and COPPER 
— —— — - co. — ————— 


Brass and Copper for Deep Drawing, 
Spinning and Stamping 
Wide Range of Physical Properties 








hose, metal bellows, clock dials, medal 
lions, etc. 

Red Brass sometimes known as “rich 
low" (approximately 82422 to 87% copper, 
balance zinc) color, deep golden. Very duc- 
tile. Widely used for wacer pipe and auto 
radiator cores, because of its corrosion re- 
sistance; vanity cases and inexpensive 
jewelry because its color resembles 14K 
gold. Also used for weather strip, fire ex- 


tinguishers, because of its resistance to 


BRASS AND COPPER STRIP— 


High 70-30 Low Red Com. Gilding ,CORPer 
Brass Brass Brass Brass Bronze Metal Pitch , 
ANALYSIS 
Copper 5; 660 | 700 $800 $850 90.0 95.0 99 92 
L« id % i u ie 
Tin o7 2 a si "Pee: 
Zinc e 34.0 30.0 200 15.0 10.0 5.0 2 
Oxygen | 0.04 
MECHANICAL PROPERTIES J 
len. Strength psi Hard* 74,000 76,000 74,000 70.000 61.000 56.000 50,000 
Soft — 47.000 17.000 14,000 10.000 38,000 15.000 34.000 
Yid. Strength psi Hard* 60,000 63,000 59,000 57,000 54,000 50,000 15,000 
@ t % exten 
under load Soft 15.000 15.000 14,000 12.000 12.000 11.000 11.000 
Elongation 95 in 2" Hard* 5 5 9 2 2 6 
Soft 62 62 50 47 15 EET 45 
Rockwell Hardness Hard* B80 B82 B82 B77 B70 B64 B50 
___ Soft F64 F64 F61 F60 F57 F52 F45 
PHYSICAL CONSTANTS 
Melting Pt. (Lig°F 1710 1750 1830 1880 1910 1950 1981 
Density, lbs. cu. ir 0.306 0.308 0.313 0.316 18 120 321-.323 
Coeff. Therm. Exp. ix 
F from 77°F to 572° l l 10.6 10.4 10.2 10.0 9.5 
x10-* 
Thermal Conduct. B 226 
ft/ft/hr °F @ 68°! ( 81 92 109 135 192 (a 
228 (b) 
Elec. Cond. % IACS 101 
@ 68°F So 28 p 14 6 R5 (a 
102 (b) 
Mod.of Elas. ( Tension 100,000 16, 
FABRICATION PROPERTIES 
Machinability Rating** ) 0) 
Cold Working E I 
Hot Working p F 
Hot Working Range i 1350-1550 1 
SPECIFICATIONS 
A.S.T.M B36-43T 
Alloy #8 Alloy «6 
Fede QOB611A QQB611A 
Comp € Comp E 
Navy HB2INT OS1331 
Aug. 15, 17B2INT 
1944 Aug. 15, 
1944 
Army )4-172-10 
173B) 
AMS 1505A 
Phosphorized Copper Oxygen Free Copper 


Hard temper 


values are [or str 
All figures are nominal values a 





100,000 16,000,000 17,000,000 1 


B36-43T B36-43T B36-43T  B36-43T 
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weathering and season cracking. 

Commercial Bronze (approximately 
87% to 94% copper, balance zinc), rich, 
warm bronze color. Has great ductility. 
Resists weathering, corrosion and season 
cracking. For outdoor electric light fixtures, 
hardware, costume jewelry, grilles, screen 
cloth, primer caps, screw shells. 

Gilding Metal (approximately 94% 
copper and over, balance zinc) color, light 
copper. Great ductility and resistance to 
season cracking and corrosion. Used for 
enamelled jewelry, escutcheons, name- 
plates, bullet jackets. 


Copper for Fabrication 


Can be worked either hot or cold. When 
cold worked does not harden as rapidly 
(Continued on page 2, column 2) 


For Drawing, Spinning and Stamping 


4,000,000 17,000,000 17,000,000 


i0 30 20 20 20 
"e -L E 
F G G A. - E 


1450-1650 1400-1600 1400-1600 1400-1600 


B36-43T B152-42T 





Alloy *4 Alloy #3 Alloy *2 Alloy #1 
QOCSOLA 
OS819 17-C-2f 
57-160 57-160 5;-171-d1B 5;-171-2  57-226A 
1500 
E — Excellent G— Good F Fair P— Poor 


ip reduced 4 B & S gage numbers in thickness by cold rolling 
nd should not be used as specifications. 


**Machinability rating 








COPPER ALLOY BULLETIN 


CAUSES OF CORROSION 


This article is one of a series of discussions by 
C. L. Bulow, research chemist of the Bridge- 
port Brass Company. 


ACCELERATED CORROSION — 
Cold Wall Effect (Cont.) 
We shall “cold wall 
effect” crack- 
ing. The contamination of a condensate by 


now consider the 


in relation to stress corrosion 


ammonia or ammonium compounds from 
steam or the products of combustion (from 
coal or gas fired furnaces and water heaters) 
may lead to stress corrosion cracking of 
stressed brass condenser tubes or basement 
cold water pipes. This type of corrosion is 
found in plants such as oil refineries where 
ammonia gas is used for neutralizing acid 
vapors. Stress corrosion is much more local- 
ized than the corrosion grooves described 
in our previous discussion, and is character- 


Fig. 1. Photomicrograph of yellow brass tubing 
showing transcrystalline cracks starting at surface. 


ized by 
the n 


very narrow cracks which penetrate 
etal from the surface facing the cor- 
rosive nosphere or solution. See micro- 
structure illustration in figure 1 
crack, 


up as shown in figure 2, or 


There may 
be a singk which eventually opens 
a network of 
many cracks. 

The time required to penetrate a yellow 
brass rod, sheet or tube varies considerably 
depending primarily upon the combined 
action ol 


l. Anx 


nitrogen compounds 


unt of ammonia or similar 
Magnitude of the stresses. 
Inherent susceptibility of the alloy 
to this specific type of attack. 
Amount of water vapor. 


5. Amount of air 





If conditions are severe enough, stress 
corrosion on the outside of a cold tube or 


Fig.2. Yellow brasstube with fully developed crack. 


pipe may proceed much more rapidly than 
the type of corrosion occurring on the inside. 


Brass and Copper 


(Continued from page 1) 


as other materials, and consequently, will 
stand severe cold working with fewer inter- 
mediate annealing operations. It will soften 
above 450 F. Since it oxidizes readily at 
elevated temperatures, its surface should 
be protected by a reducing or neutral at- 
mosphere during annealing. Copper can be 
readily polished and plated, and will take 
on beautiful finishes. Copper is used in the 
manufacture of electrical equipment such 
as electric switches, terminals, lighting fix- 
tures, serving trays, percolators, creamers 
and sugar bowls, electrical appliances, 
radios, radiators, gift items, 
clock cases, enamelled goods, cooking uten- 
sils, garden sprayers, concrete road ex- 
pansion joints. 

Electrolytic Tough Pitch Copper 
(contains small quantity of copper oxide). 
Used in far greater quantities than other 
grades. Has high electrical conductivity 
and can be stamped, formed, spun, brazed 
or soldered. Not suitable for oxyacetylene 
welding because it tends to become brittle 
at some distance from the weld. 


automobile 


Phosphorized Copper (deoxidized with 
phosphorous). Has lower electrical conduc- 
tivity than tough pitch copper. Used for 
operations involving extra deep drawing 
or flanging. Can be welded by the oxy- 
acetylene method without becoming brittle. 

Oxygen Free Copper. Has high elec- 
trical conductivity and is free from both 
Suitable 
Used where pure 


phosphorous and cuprous oxide. 
for extra deep draws. 
electronics 
and other exacting electrical requirements. 


copper is required, radar, 


NEW DEVELOPMENTS 


This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A Saw Blade for the cutting of 
ferrous and non-ferrous alloys has an innova 
tion in the design of teeth to permit rapid 
production, parallelism and close tolerance 
over the entire finished cut, according to a 
recent announcement. No. 590 


rapid 


Plexiglas Masking Jigs are available for 
copper plating. Machinability, dimensional 
stability, and light weight are said to make 
this material valuable in reducing rejects 
and in stepping up production rates. Carbon 
rings to be plated are inserted in grooves 
1 64 in. 
jig rings. 


wide on either side of the Plexiglas 
No. 591 


A New All-Purpose Disc Grinder, said to be 
suitable for use with any type of metal, wood 
or plastic material, is available in 3- and 5-h.p 
models. Principal features claimed are (1) a 
30-in. disc with high grinding area; 

2) hydraulic controls that eliminate all gears, 
worms and jack screws ordinarily employed 
for raising, lowering and tilting the table; 
3) an accurate position stop provided on 
protractor for stopping table in any position 
from 45° down to 15° up; (4) ventilated table 
with properly placed perforations to channel 
dust into highly efficient dust guards; and 
(5) paper or cloth abrasive discs 
removed and replaced without removing the 
steel disc. No. 592 


26-in. 


may be 


Dependable Temperature Regulation is re 
ported with a new control for electrically 
heated furnaces, ovens, and similar units. An 
on-off contacting system feeds to the heating 
unit the current needed to hold temperature 
to the required control point or program 
Input is either full-on or full-off. Regulation 
is obtained by controlling automatically the 
time during which current is on and off. Other 
features reported are full proportional time 
automatic drop-correction, and op- 
“overshoot control” for use in bringing 
temperature up to desired heat. No. 593 


action, 
tional 


Revised Duronze Manual 


Revised Manual with new tables, curves 
and other physical data now off the press 
If interested in improving existing products 
or making new ones, be sure to write for a 
free copy of this 80-page technical booklet 


PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices 
SHEETS, ROLLS, yd nm 
Bra bronze pper, Du nze 
for s mping, deep irawıng, fo rr n ger wire 


CONDENSER, HEAT EX. ast 11 


CHANGER, SUGAR TUBES ing silicon bronze tanks. 
LEDRITE* 


automatic screw 
machine products. 


For steam surface condensers, heat 


exchangers, oil refineries, and process making 


naáustries, 


PHONO-ELECTRIC* ALLOYS-— 
jigh-strength bronze trolley, messen- 
and cable. 


WELDING ROD—For 
n and steel, fabricat- A 


WIRE 
repairing 


LLELLI 


"A 


Established 1565 


RO D — For 


BRIDGEPORT 


BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 
BRASS, BRONZE, DURONZE 


—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 
strength silicon bronzes for 
corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, 
heaters, flues, ducts, flashings. 


COPPER WATER TUBE. 


FABRICATING SERVICE DEPT 
—Engineering staff. 


BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist 
ing priority regulations 

*Trade name. 


BRASS 


boilers, 





PROTE CTION! Impartial tests have 


proved Polymerin* 9 times harder to chip than or- 
dinary enamels. Polymerin resists marring, humid- 
ity, heat, grease and other common deteriorants. 


FINISHING SPEED! Polymerin is 


the original speed-bake finish. Baking speeds as 
low as 1 or 2 minutes help you to maintain fast 
production schedules and cut finishing costs. 
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B EAUTY! A Polymerin finish adds to your 


product's "eye appeal". Polymerin is formulated 
in a full line of lasting colors, non-yellowing 
white and clear. 


"THE FACTS ON POLYMERIN" 


“The Facts On Polymerin" gives, industry by indus- 
try, many examples of how and why Polymerin has 
been used by leading manufacturers. You will want 
this information before you plan the finish for your 
postwar products. Use the coupon below to send 
for a free copy of “The Facts On Polymerin” today. 
Regular Polymerin is not available now. But 
Polymerin-200, a new finish that can be handled 
exactly the same as regular Polymerin and which is 
comparable in flow, flexibility, durability and lustre, 


is giving very satisfactory results in many applicatiens. 


Ault & Wiborg 


Division of Interchemical Corp., 350 Fifth Ave., New York 1, N.Y. 


Please send, without obligation, a copy of "The Facts 
On Polymerin''—the booklet which gives, industry 
by industry, many examples of how and why Polymerin 
has been used by leading manufacturers. 


Name 
Co ni pan) 


Add) 


I am primarily interested in finishes for 


Current Use 





Courtesy Wheeling Stee! Corporoio 


FLAME STITCHING COVERALLS FOR ARTILLERY SHELLS 


HELLS need protection against cor- 
S rosion and other surface damage 
during their long journey to our global 
firing lines. Each shell is encased in a 
metal container — a "coverall" that pre- 
serves the lethal traveler on the long 
trip from arsenal to artillery post. 


Automatic oxyacetylene flame weld- 
ing machines perform the main tailoring 
metal 


operation. in producing these 


shell-containers. Open seam tubes that 


have been formed from flat metal 
sheets are placed into each of ten 
identical weldihg machines, two of 
which are shown above. Then at the 
push of a button, all ten torches move 
as one, automatically stitching up the 
open seams. The operation takes only 
a minute . . . and the seams are tight 


and permanent. 


This mechanical welding operation — 
developed in wartime by Airco Engi- 
neers—presents interesting opportu- 


nities for postwar manufacturing. It 


combines unusual speed with a high de- 
gree of weld uniformity, features thot 
make for increased economy ond re- 
duced rejects. 


Air Reduction's Applied Engineering 
Division will be glad to provide com- 
plete details on mechanical gas weld- 
ing and other .wark-speeding flame 
and arc methods. For further informo- 
tion, or technical aid in using these 
modern methods, write to Dept. PD, at 
the New York office. 


* BUY UNITED STATES WAR BONDS * 


Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
in Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principol Cities 
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AMESSAGE 


PIR RO TS 


Lene React 


Think of the extra savings you’d make on every 
unit sent to jobbers in this territory...if you 7 
didn't have to ship the tank! 


P Here's an unnecessary cost that Brownie can help you“ 
MONTANA f$ avoid. The high shipping and handling costs you now pay 


when you send a complete unit (with tank) across the 
country are largely due to the weight, size and bulk of the 
tank itself, and the long travel involved. 


SHIP YOUR UNITS TO US WITHOUT TANKS 


To save you this expense, here's our plan: Send units 
(assigned to jobbers in this territory) to us complete, but 
without tanks. Just furnish instructions as to type, size 
and specifications of tank, plus assembly details. 


WE'LL INSTALL TANKS, RESHIP TO YOUR JOBBERS 


Brownie craftsmen will then install necessary tanks on 
your products exactly as you direct, box assembled units 
carefully, and reship to your jobbers in nearby states... 
at less total cost to you. 


@ Make more sales in distant markets; meet competition. 
@ Save on shipping and handling charges. 
€ Have tanks installed here. Costs less; saves time. 


WRITE TODAY for 
complete details about 
this new plan. We shall 
gladly estimate savings 
you'll! make from this: 
service. . . . Be first to 
benefit and profit from 


TRADE MARK REG 


> 


Er , SN 


BROWN. aa TANK COMPANY 


NOT AFFILIATED * ONE OFFICE, ONE PLANT * MINNEAPOLIS, MINNESOTA 
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Wile AT RUST P 


WHERE costly installations are 
expose to the elements and rust 
ention 1s Of first importance 
Hot-Dip Galvanizing proves its 
wn case. Dav un and dav out 
avs its own way in longer, 
interrupted service and savings 


rom replacement and mainte- 


ance costs 


Zinc, when applied bv the Hot- 


Dip Galvanizing method, provides 


fer the best 


the best possible coating obtain- 
able. Laboratory and field tests 
have proved it the most depend- 
able rust preventive 

For information as to how zinc 
protective coatings will lengthen 
the life of your product write to 
any member of this association or 
to The American Hot-Dip Gal- 
vanizers Ass'n. Inc., First National 


Bank Building, Pittsburgh 22, Pa. 


"If it carries this seal 
it's a job well done.” 


Buy from the qualified members 
listed below and KNOW you are 
getting a genuine HOT-DIP job. 


CALIFORNIA 
1 0S ANGELES GALVANIZING CO., HUNTINGTON PARK 
ATLAS GALVANIZING, INC., LOS ANGELES 
EMSCO DERRICK & EQUIPMENT CO., LOS ANGELES 
JOSLYN CO. OF CALIFORNIA, LOS ANGELES 
WESTERN GALVANIZING COMPANY, LOS ANGELES 
HUBBARD & CO,, OAKLAND 
JOHN FINN METAL WORKS, SAN FRANCISCO 
SAN FRANCISCO GALVANIZING WORKS, 
SAN FRANCISCO 
SUPERIOR PACIFIC GALVANIZING CO., LOS ANGELES 
RHEEM MANUFACTURING CO., RICHMOND 
INTERNATIONAL DERRICK & EQUIPMENT CO., 
TORRANCE 


CONNECTICUT 
WILCOX, CRITTENDEN & COMPANY, INC., 
MIDDLETOWN 


GEORGIA 
ATLANTIC STEEL CO., ATLANTA 


ILLINOIS 
EQUIPMENT STEEL PRODUCTS DIVISION 
OF UNION ASBESTOS AND RUBBER CO., 
BLUE ISLAND 
JOSLYN MFG. & SUPPLY CO., CHICAGO 
STANDARD GALVANIZING CO., CHICAGO 


MAINE 
THE THOMAS LAUGHLIN CO., PORTLAND 


MARYLAND 
SOUTHERN GALVANIZING COMPANY, BALTIMORE 


MICHIGAN 
RIVERSIDE FOUNDRY & GALVANIZING CO., 
KALAMAZOO 


MINNESOTA 
LEWIS BOLT & NUT CO., MINNEAPOLIS 


MISSOURI 
OLUMBIAN STEEL TANK CO., KANSAS CITY 
MISSOUR! ROLLING MILL CORP., ST. LOUIS 


NEW JERSEY 
DIAMOND EXPANSION BOLT CO., INC., GARWOOD 
L. O. KOVEN & BROTHER, INC., JERSEY CITY 
INDEPENDENT GALVANIZING COMPANY, NEWARK 


NEW YORK 
ACME STEEL & MALLEABLE IRON WORKS, 
BUFFALO 
THOMAS GREGORY GALVANIZING WORKS 
MASPETH, (N. Y. c.) 
ATLANTIC STAMPING CO., ROCHESTER 


OHIO 

THE WITT CORNICE COMPANY, CINCINNATI 

THE FANNER MFG. CO., CLEVELAND 
THE NATIONAL TELEPHONE SUPPLY CO., 
CLEVELAND 
INTERNATIONAL-STACEY CORP., COLUMBUS 
THE NEWARK GALVANIZING CO., 
NEWARK 
COMMERCIAL METALS TREATING, INC., TOLEDO 


OREGON 


GALVANIZERS, PORTLAND 


PENNSYLVANIA 
LEHIGH STRUCTURAL STEEL CO., ALLENTOWN 
AMERICAN TINNING & GALVANIZING CO., ERIE 
PENN GALVANIZING CO., PHILADELPHIA 
HANLON-GREGORY GALVANIZING CO., PITTSBURGH 
OLIVER IRON & STEEL CORPORATION, PITTSBURGH 


RHODE ISLAND 
JAMES HILL MFG. CO., PROVIDENCE 


WASHINGTON 
ISAACSON IRON WORKS, SEATTLE 


WISCONSIN 
ACME GALVANIZING, INC., MILWAUKEZ 


GALVANIZING 
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DUCI 


“PRECISION-PROTECTED" Hussey 
Copper Products offer peacetime de- 
signers and users of copper, in every 
industry—a new, higher standard of 
economy, uniformity and quality. 


Throughout every step of production, 


ENGINEERING FEBRUARY. 


THRQUGH MODERN 
PRODUCHON METHODS 


fot constabt uniformity 
of GAUGE; and TEMPER 


master craftsmen and modern testing 
equipment are constantly checking and 
rechecking to provide complete uni- 
formity and deliver a copper product to 
meet your most exacting specifications. 


Let Hussey co-operate with you. 





100 Pages of ; 
Technical Informatio 


Data Book about the more Common and 
Useful Wrought Copper Alloys 


If you are a product designer... if you 


specify or purchase brass and copper, FOR EACH ALLOY THIS BOOK GIVES 
you should have this informative s 
/ The name most commonly used 
manual. It can help you select more (with othor names sometimes applied) 


quickly, and secure more easily, any of The nominal composition 
i . . E i Physical properties* 

the commercially important wrought y P 
Š d Mechanical and Working Properties 
copper allovs. For a complimentary is 

A . i Typical Uses 

copy of Commercially Important 

= *Such as tensile strength, elongation, hardness 


W rought Copper Alloys,” Ww rite toda V — given for a sufficient number of tempers to 
T s; demonstrate the range of properties. 
on your letterhead to our Dept. PE-2 


CHASE BRASS & COPPER CO. 


— incorporated — d 
Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI INDIANAPOLIS 1 : MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 

ATLANTA T CLEVELAND KANSAS CITY, MO. f TX i NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES : s NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON MILWAUKEE i NEW YORK ROCHESTER f WASHINGTON f 

CHICAGO f'Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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CLEAR OR COLORFUL — Clear euough 
for aircraft cowlings, or infinitely color- 
ible. Deep, vivid opaques, glowing trans- 
ucencies, shimmering pearlescents 


ridescents. 


Only the CELLULOSICS... 


combine all these useful properties in one plastic! 


The cellulosics combine more advantages 


for a wider variety of uses than any other 


group of thermoplastics. In various forms 


and types they have continued, year after 


year, to get preferential selection for a vast diver- 


sity of products. Examples shown on this page are 


typical cases where a combination of important 


properties prompted the choice of cellulosies. 


LIGHTWEIGHT — Cellulosics combine 
it weight with great strength, as in 
ly z-pong balls, and countless other 
ducts where lightness and dura- 
ty are essential, 


FLEXIBLE OR RIGID — Cellulosics 
can be either hard and rigid—or flex- 
ible enough for movie film, wire insu- 


lation, Bend, twist, flex, or fold them! 
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HERCULES 


Hercules makes no finished plastics, but pro- 
duces the cellulose acetate, cellulose nitrate, 
and ethyl cellulose from which plastics are 
made. For data please write 904 Market Street, 
Hercules Powder Company, Wilmington 99, Delaware 


; 
— — — — — — 
— — — ^ 


STABLE —Stable to climatic extremes TOUGH —Cellulosics withstand con- 
of humidity and temperature, to many stant wear, violent impact, crushing 
acids, alkalies, and alcohols, to gaso- pressure; resist chipping, cracking, 
line, oils, and water. shattering, even at low temperature. 
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Stainless Steels Are Specified 
Te These Applications: 


Architecture — For weatherproof ex- Refineries — Furnace tubes, carrying Food processors — Stainless steel 
terior trim, stainless steel is not excelled corrosive gases at high temperatures, milk processing equipment will not 
in beauty or length of life. are made of stainless steel. taint milk and is easily kept sanitary. 


Mining — Vibrating screens of stain- Penepestetien — Railroads use Power Plants — Stainless steel tur- 
less steel resist abrasion and wear to light-weight passenger equipment built bine blades resist corrosion and ero- 
give extra life. of stainless steel. sion of steam at high temperatures. 


Textile mills — Quickly cleaned Hospitals — Stainless steel surgical Chemical plenis — Highly corro- 
stainless steel dye vats make possible instruments resist corrosion from re- sive nitric acid is handled safely in a 
a rapid succession of dye baths, peated high-temperature sterilization. stainless steel condenser, 


Have You Considered Using Stainless Steel? 


€ These are only some of the uses of stainless steel, but they may suggest how stainless 
steel can serve you. Although we do not make stainless steel or steel of any kind, we 
have had 38 years of experience in the manvfacture of ferro-alloys used in the produc- 
tion of steel. Working closely with the steel companies and the users of stainless steel, our 
engineers have accumulated information on the use of stainless steel in many industries. 
If you want more specific details about a particular application, write to us. 


BUY UNITED STATES WAR BONDS AND: STAMPS 


Erectro MeTALtturRGICAL ComPaANy Electromet 
Unit of Union Carbide and Carbon Corporation "oq 
30 East 42nd Street UCE) New York 17, N. Y. 
In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario Ferro-Alloys e Metals 


The word “Electromet” is a registered trade-mark of Electro 4! etallurgical Company 
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Urgent need to save valuable wartime hours 
and speed up production, leads to another 
important use for Berry Brothers’ Lionoil! 
This newest time-and-cost-saving comes 
through the elimination of chipping or grind- 
ing off weld spatter. 


A thin coat of Lionoil keeps spatter from 
sticking and eliminates need for costly, time- 
wasting clean-up. 


Lionoil is the ideal material for this pur- 
pose. It is equally suitable for gas, electric or 
spot welding. It has no unpleasant odor and 
its use is highly economical. It does not have 
to be removed. You can weld right through 
it! You can finish right over it! 


One user says, “The time and money we 


ODUCT ENGINEERING 
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PROTECT AGAINST 


SPATTER WITH 
E E 


save by cutting out chipping and grinding, 
makes use of Lionoil practically mandatory." 

Lionoil is also widely used to protect cast- 
ings against rust — to eliminate sand blasting 
— make machining easier and cleaner — 
lengthen tool life — simplify cleaning to re- 
move oil and grease before painting casting 
parts. 

Order some Lionoil 
control test. 


RRY BROTHERS 


Varnishes: Enamels:Lacquers 
E 1 "inta. " Walkerville, Ont. 


BOSTON © JERSEY CITY © CINCINNATI e 
ST.LOUIS è INGLEWOOD, CALIF. 
WINNIPEG * 


today 


for a spatter 


* MONTREAL 
TORONTO 





CHICAGO 


CONTINENTAL'S NEW LAMINATED PLASTIC 
NOW ON ALL PCA PLANES! 


Six-month tests prove its superiority as cargo 
compartment liner, replacing aluminum 


GOOD NEWS for designers and engineers! Some months ago cargo 
compartment linings made of Continental’s new laminated plastic were 
experimentally installed in progressive Pennsylvania-Central’s “Capital 
Liners." Here's what J. H. Carmichael, P.C. A. Vice President in 
Charge of Operations, has to say: 


"The use of Continental laminated plastic as lining for our BEFÜRE uen corrugated aluminum cargo com- 
. e partment linings punctured easily, left jagged edges 


DC-3 baggage and cargo compartments has been extremely suc- that would tear baggage, reflected little light 
ga, j . 


cessful—so much so that we have adopted it as standard cargo 
ompartment lining for our entire fleet and have highly recom- 


mended it to other airline operators. 


"Besides saving weight, this laminated plastic has brightened 
interiors considerably. And it replaces corrugated aluminum, which 
frequently punctured, leaving jagged edges that would tear bags 
and packages. After six months’ service this new material has not 


punctured once—nor does it appear that it will in the future.” 


This is only one example of the way designers and engineers all over 
the country are profiting from the experience and facilities of 
Continental’s Plastics Division . . . an alert, progressive organization 


equipped to give sound, practical advice and assistance at all times! 


VEER ere "am FR” SP d 
CONTINENTAL CAN. NEAN Y, INC. 

i AFTER—continentat laminated plastic cargo bin lin- 
i ings save weight, have not punctured to date, brighten 
up interiors, making baggage labels easier to read. 


PLASTICS 


DIVISION 


OTHER PRODUCTS of Continental Can Company 
Metal cans for food and other products; fibre 
and paper containers; crown caps and cork prod- 
ucts; machinery and equipment. 
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F 


Hesearch in blass 


“PYREX”, «VYCOR”™ and “CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. Y. 
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NOTE: 


Entire mechan- 
ism is supported 
by the thin sheet 
metal panels of 
Lindsay Struc- 
ture. Makes for 
compact effi- 
cient arrange- 


So strong and rigid is Ls that an l- 
beam, originally intended for support, 
actually sagged below this Ls housing 
even though it bore the added weight 
of four men 


M e wh fa 


U. S. Pctents 2017629, 2263510, 2263511 
U. S. and Foreign Patents and Patents Pending 
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NOTE: 


A 36-inch sheet 
of 24 gauge steel 
under uniform 
tension possess- 
es greater 
strength than a 
l-inch steel rod. 
Ls easily sup- 
ports heavy 


How to 


"SIMPLIFY and 
ADD LIGHTNESS” 


to your new cabinet 


models and actually 
increase their strength 


Here is an inside picture of a piece of equip- 
ment housed in—and completely supported 
by Lindsay Structure. 

Note that the housing supports coils, switch- 
es, motors—all the heavy equipment that goes 
into the unit. No additional supporting struc- 
ture of any kind is required. There are two 
important advantages: 


It saves weight. Ls is the improved method 
of light sheet steel construction that utilizes 
the great strength of light sheet metal. The re- 
sulting unit is light, and yet has amazing 
strength and rigidity—there are no flimsy rat- 

tling parts. 

It saves space —the second 
important feature of Lindsay 
Structure. No space lost for 
superstructure. Lindsay Struc- 
ture cabinets are available in 
any desired dimension. 

Furthermore, you can tool up 
quickly for Ls production. No 
special machinery, no delay, no 
welding, no riveting, no waste. 
Only ordinary tools are needed. 
Investigate Ls today. Lindsay and 
Lindsay, 222-B W. Adams Street, 
Chicago 6, Illinois; or 60 East 42nd 
Street, New York 17, New York; 
Lindsay Structure (Canada) Ltd., 
Dominion Square Bidg., Montreal. 


Easy to assemble 


CTURE 


Propuct ENGINEERING — Fepruary, 1945 





MR. ENGINEER...66 years is a lot of leather 


In 66 years of processing leather to protect and seal 
machine parts, Chicago Rawhide has solved again and 
igain the toughest problems posed by the inventive 
jenius of America's top industrial engineers. Three 
factors are responsible for the success of Sirvis leather 
products the solid foundation of knowledge about 
mechanical leather which is Chicago Rawhide's great- 
est asset . . . the custom-built designs developed by 
research engineers who have learned that each new 
problem needs special consideration . ... and the rigid 
iboratory control in every stage of production, which 
nsures absolutely uniform performance under all 
ervice conditions. 


If protection is your problem, why not draw upon 
his unparalleled reservoir of specialized engineering 
‘xperience? If your postwar designs include parts 
vhere irregular, eccentric or universal action makes a 
igid seal impractical . . . a Sirvis leather boot may be 


he answer. If unusual precision, resilience, long 
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service or resistance to pressure, shock, or vibration 
is demanded in packings, washers, gaskets, couplings 
or valve discs . . . Chicago Rawhide research can de- 


velop the properties you require, and careful produc- 
tion control can assure the most exact processing. 
For precision performance in protective coverings and 
seals, specify Sirvis mechanical leather. 


SUVS 


A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue 
New York Philadelphia 


Detroit 
Pittsburgh + San Francisco + Cincinnat 


Chicago 22, Illinois 
Los Angeles Cleveland - Boston 


Syracuse - Peoria 
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INVESTIGATE 


"600" ALLOY 


IT CONTAINS NO TIN 


Preference Order M-43 prohibits the use of more than 2% 
of tin for many types of products. Wrought or Cost Bronzes 
needed for bearing or wearing surfaces require 596 or 
more of tin. "600" ALLOY contains no tin, but fulfills the 
same services. Its use, therefore... for many applications, 
nullifies any hardship which might result because of this 
limitation. 


Bearings of "600" ALLOY, Gears, Pinions, Bushings, Spindles, 
ond many other parts, have successfully replaced Phosphor 


Bronze applications, and at a substantial reduction in 
cost. "600" ALLOY weighs about 8% less than Phosphor 
Bronze and carries a lower base price. 


In addition to bearing qualities, this alloy has excel- 
lent physical properties, corrosion resistance, ability to 
operate with scant lubrication and withstands abrasives 
better than most bearing alloys. The high strength of 
“600” ALLOY is often taken advantage of because it is 
possible to manufacture in one piece, a unit requiring 
the combined properties of two or more ordinary alloys. 


“600” ALLOY is a FORGEABLE Bearing Metal which has a 
density and homogenity of structure, while Phosphor Bronze 
has a tendency towards porosity." 600" ALLOY will outwear 
stainless steels, nitrided steels and bronzes when operating 
in liquids containing abrasive moterials such as grit or sond. 


Samples of “600” ALLOY are available for test purposes 
Write us if you have a bearing problem. “600” ALLOY may 
be the very solution. 


MUELLER BRASS CO. 


PORT HURON,MICHIGAN 
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® 
TUNED TO TODAY’S PRODUCTION NEEDS 


DURITE 


d^ RESINS ...Phenol-Furfural and Phenol- Formaldehyde 
Resins. Other synthetic resins of many types for all purposes, 
including low pressure molding. 


e MOLDING COMPOUNDS ... Complete line of 
Phenol-Furfural and Phenol-Formaldehyde molding powders. 





» CEMENTS ... Bonds of remarkable strength for metal, 
wood and thermoset plastics. Cold-setting boil-proof plywood 
and wood bonds. 


e ADHESIVES ...Hot and cold-setting, for plywood, 
paper, glass, cloth and fibre; textile sizing and proofing; paper 
manufacturing, also, for wet strength and proofing purposes. 


e OIL SOLUBLE RESINS ... For production of air- 


drying or baking varnishes, protective coatings, and finishes. 


e WATER SOLUBLE RESINS... For hot and cold 


molding, high and low pressure molding, and wet web impregnation. 


e NEW PROCESSES... Dry impregnation, nozzleless 


injection molding, continuous thermosetting injection molding. 


OUR EXPERIENCE IS AVAILABLE TO YOU 


INCORPORATED 
FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 
REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsam St., 67 Lexington Ave., 
Los Angeles 11, Cal. San Francisco 3, Cal. Buffalo 9, N. Y. 


352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 4851 S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Lovis 3, Mo. Chicago 32, Ill. 
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It is no accident that Lowe Brothers 
finishes have long been used by the 
majority of machine tool manufac- 
turers. Here's the story! 

Back in 1929, Lowe Brothers Fin- 
ishing Experts went to The National 
Machine Tool Exhibition in Cleve- 
land, to restore the finish on tools 
which were chipped or scarred in 
shipment. They have been doing it 
ever since! 

In 1929, also, Lowe Brothers de- 
veloped the machine tool color that 
was adopted by the Machine Tool 
Builders Association. It is still the 
standard of the industry. 

It was Lowe Brothers, too, who 
helped break the bottleneck in ma- 


chine tool production caused by the 
slow-drying varnish type of fin- 
ishes. Lowe Brothers were one of 
the first to develop a complete lac- 
quer finish. It reduced application 
time by two-thirds by the spray 
method, cut drying time of each 
coat from overnight to 15 minutes, 
and provided a finish which holds 
up under the constant action of cut- 
ting liquids. 


Design For Service To 
The Machine Tool Industry 


(Beginning in 1929) 


Lowe Brothers finishes are the rec- 
ognized standard of the machine 
tool industry. You can rely on Lowe 
Brothers broad experience with 
Government Specifications for ma- 
chine tool finishes and industrial 
finishes of every type. 

* * 
INDUSTRIAL SALES 
THE LOWE BROTHERS COMPANY 


DAYTON, OHIO 


Lowe Brothers 
WARTIME FINISHES for industry 


IN ACCORDANCE WITH U.S.GOVERNMENT SPECIFICATIONS 
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D. the strength of 


ordinary sand castings e Uniform, dense 


grain structure e Gas, air and water- 
tight e Require a minimum of finishing 
No sand e Long tool life e Readily 
machinable Consistent dimensional 
accuracy * Smooth, fine-textured finish 
Available in Copper, Brass, Bronze 


and Special Copper Alloys 


THE AMERICAN BRASS COMPANY * Waterbury 88, Connecticut 


Anaconda Pressure Die Castings are illustrated on the following page. 





B. most of the advantages of 


other types of die castings—plus higher strength, 
higher resistance to impact, greater hardness and 


pressure Die ductility, and a high degree of corrosion resistance 
d Fors 
revi 


If the use of e 


Jresse 
Casting (ot Hot Pre — 
as E 
É ,d on t 
lustr C ani 
| d : ) ndicates a possible 
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proves 


Adaptable to intricate coring and a wide range of 


até 
\ ous page i prod 


ng, an im design possibilities ^ Available in two Brass Alloys 
cost sav ing» n speed up» - 
- t will 


ical Departme of 55,000 and 85,000 Ib. per sq. in. tensile strength 


t or à produc 


ANACONDA THE AMERICAN BRASS COMPANY 


mine fo con: 
Du General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 45155 





Variously known as "auxiliary," or "droppable," or 
"belly tanks" for aircraft, these ORCO-BUILT gas 
tanks serve as "SUPPLY BOMBS" too. 


As shown in the photograph, supplies and equipment 
(instead of gasoline) are packed in the tanks and 
flown to U. S. Army paratroop infantrymen far 


behind enemy lines. 


“Yankee Ingenuity” in Wartime 
Still another use for ORCO-BUILT auxiliary tanks will 


be revealed at some future date. "Yankee ingenuity" 


invented this third use to. make these harmless look- 


ram 


U. S. Signal Corps photograph 


ing tanks a vital part of the final knockout of 
Berlin and Tokio. 


“Yankee Ingenuity” in Peacetime 
The big post-war problems to come can be solved 
if the same "Yankee ingenuity’ now in action to win 
the war stays in action after the war. 


We, here at ORCO, intend to keep "Yankee ingenuity" 
in action toward the constant development of our 
services and facilities in the field of rubber and 
synthetic rubber. 


Now, and in the future, we invite your inquiries on 
specific problems. 


1 


BRANCHES: DETROIT * NEW YORK * CHICAGO 
INDIANAPOLIS * WASHINGTON * CLEVELAND 
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",.. according to specifications" 


Producing Machined Parts in large or small quantities is but one of our 


skilled operators fashion many such parts of all sizes and shapes 
from many different materials on precision machines which 


guarantee accuracy to extremely close tolerances. 


Sead 42 the specifications for your 
next requirements and let us prove to you 
that we can produce these parts better... 


faster . . . and more economically! 


i^ recision 
e] FABRICATORS, INC. 
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The P-59 Airacomet in Flight 


Applying Rresstite Cabin Sealer to 
Hatch of the Bell P-59 


Applying Presstite Synthetic Glass 
Sealer to Windshield of Bell P-63. 
Photos, Courtesy Bell Aircraft Corp. 


A Partial List of In- 
dustries for Which 
Presstite has success- 
fully Developed Spe- 
cial Sealing Com- 


pounds: 


Sealers for 


PRESSTITE 


Seating Comeounos 


PRESSTITE ENGINEERING COM 


— — — 


Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


Industry 


Sealers for Domestic 


PANY.3956 Chouteau Avenue, St. Louis 10, Missouri 





o assure air and water tightness in the cabin compart- 
Tan of both the Bell P-59 jet-propelled Airacomet 
and the Bell P-63 Kingcobra, Presstite No. 11544 Cabin 
Sealer and Presstite No. 23212 Synthetic Glass Sealer 
Compounds are used. Large quantities of these and other 
Presstite Sealing Compounds are also used in the construc- 
tion of the Bell-built, Boeing-designed, B-29 Superfortress. 


Thus another famous aircraft builder joins the many 
who rely on Presstite sealing compounds for many vital 
uses which include the sealing of fuselage seams, gun 
turrets, fuel tanks, seaplane floats, etc. 


To industry at large, Presstite offers the same engi- 
neering skills and technical knowledge that led to the 
development and manufacture of such compounds as 
those mentioned above. Thoroughly proven in both war 
and peace, Presstite Sealing Compounds are the result 
of highly specialized experience in the whole sealing field. 


Whatever your own sealing problem may be, or your 
need for coatings and adhesives, call on 
Presstite's knowledge. We'll gladly work 
with you right now on any sealing re- 
quirement. 

































and Commercial Re- 
frigerators 

Bonding and Sealing 
Low’ emperature In- 
sulation in Refriger- 
ated Rooms 


Integral Fuef Tanks 

Fuselage Seams 

Drop-off, Expendable 
Fuel Tanks 

Gun Turrets 

Synthetic Glass 





* 
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For the Railroads 

Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars—Seal- 
ing Car Windows and 
Spot Welded Seams 


For the Building Industry 
Roof Coatings, Caulk- 


ing, and Waterproof- 
ing Compounds 


For the Radio Industry 
Sealers for radio panels 
and cases, coil impreg- 
nation — many com- 
munication equip- 
ment applications. 
For the Automotive Industry 
Special Adhesives and 


Sealers 


For the Construction Industry: 


Sealers for Jointing 
Sewer Pipes 

Sealers for Wat f- 
ing Excavation Work 


Miscellaneous 

For Glazing Greenhouse 
Windows 

Extruded Caulking 
Compounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 


Our Engineering, Tech- 
nical, and Laboratory 
facilities are at the serv- 
ice of any industry 
with a sealing problem. 






Slackout For Exhaust Flames! 


Burning exhaust gases no longer "spot" night-flying 
planes for enemy observers... thanks to the Solar 
flame damper which suppresses the tell-tale flames, 
reduces plane visibility and has greatly increased the 
effectiveness of night combat operations. 

Solar engineers have played a major part in the 
development of flame dampers because the design and 
fabrication. of products which must withstand high 
operating temperatures and severe vibrations, possess 
great structural strength, yet be light in weight, has 
been Solar's specialized activity for fifteen years. 


As the leading manufacturer of airplane exhaust 
systems and other high temperature alloy products for 
the elimination of gases, the utilization of waste heat 
energy, and the control and transfer of heat, Solar has 
become the recognized authority. Its services are avail- 
able to design engineers with such problems. 


STAINLESS STEEL PRODUCTS 


SOLAR AIRCRAFT COMPANY«SAN DIEGO 12, CALIF. « DES MOINES 5, 4^ í 
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How Kropp Can Help 
You in Your Postwar 
Forgings Requirements 


The service offered by the “world's largest job forging 
shop" has been definitely broadened during the past four 
years. 


Facilities and capacity have been tremendously expanded. 
New techniques of far reaching importance have been de- 
veloped at Kropp Forge to meet urgent war production 
needs. The making of "drop forgings” on flat die hammers 
{at a time when 24-hour-a-day operation of drop hammers 
was not enough] is only one of these. Many "impossible" 
forgings have been turned out at Kropp Forge when the 
war machine required them. Some of these Kropp develop- 
ments will continue to provide important economies and 
other advantages for peacetime users of forgings. The expe- 


* 
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rience of over a century, amplified during recent years, gives 
us ample "know how" in all matters of forgings production. 


Wartime lessons are being reflected in postwar machines 
and equipment. The broader use of forgings had much to do 
with the ruggedness and superior performance of American- 
built planes, tanks, military vehicles and other fighting units. 
Naturally, designers of the machines of tomorrow are plan- 


— — 





ning a more extensive use of forgings, which provide metals 
at their ultimate strength as well as savings in weight, space 
and machining time. 


Reconversion has for some time been under way at Kropp 
Forge. As war tasks are completed, capacity is becoming 
available for the production of flat die, drop and upset 
forgings for permissible applications. 


Call the nearest Kropp engineering representative. He is 
shop-trained and can give you practical help on your re- 
quirements and problems. If you prefer, send your blueprints 
with details direct for immediate quotation. 


KROPP FORGE COMPANY 
5301 W. Roosevelt Road Chicago (50), Illinois 


Engineering Representatives in Principal Cities 





Design that part in WUL ir h 


See How 


| ArmaSteel Speeds Production 


f 
&3 


Step Up Output... Cut Down on" Chips" | 


in Your Manufacturing Operations 


ArmaSteel, cast close to finished dimensions, cuts 
machining requirements and machining man-hours 
as much as 50 per cent . . . substitutes profitable pro- 
“chip” production. And besides speed- 
ing operations and reducing costs, ArmaSteel offers 
a uniform structure of great strength and high re- 


duction for 


sistance to shock and stress. Its maximum endur- 
ance, high rigidity, excellent machining qualities and 
long life make it ideal for critically stressed parts. 


Engineers and designers are invited to compare the 
qualities of ArmaSteel with the qualities they seek 
in the vital parts of their own products, both for war 
production and for peacetime use. 


C rM 
CAST FOR A LEADING / CIN INDUSTRY 


— 
ud =. 


of Vital Parts 


TRANSMISSION PARTS 


Comparative figures indicate part of the 
saving effected by ArmaSteel: Weight of 
forging formerly used, 8-2/10 Ib.; weight of 
ArmaSteel rough casting, 5-7 /10 lb.: weight 
of finished part, 3-3/10 Ib. 


HOUSEHOLD 
APPLIANCE 
INDUSTRY 


A rmaSteel is used for many 
parts requiring high strength 
and wear-resistance—refrig- 
erator compressor unit con- — 
necting rodsand crankshafts, 
for instance. 


UNIVERSAL 
JOINT 


YOKES 


ArmaSteel reduced 
broach load from 
~ 11,000 to 5,500 Ib., 
~~ stopped tool chatter, 
cut tool costs. 


lt is entirely possible that ArmaSteel can 
effect similar savings and improvements in 
your plant’s processes and products. We 
suggest that you write vs, detailing your 
requirements 


Let’s See It Through 
BUY MORE BONDS 


SAGINAW MALLEABLE IRON Division oF GENERAL MOTORS 


SAGINAW, MICHIGAN *Reg. U. S, Pat. ( 
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Columbia's new 


CY LALA A monomer 


presents 
advantages 


you may need for your products 


















The newest of the new Allymers—Columbia thermosetting, Strength is an outstanding characteristic—Allymer 170- 


| 
contact-pressure allyl resin monomers—is Allymer 170. Exeter Print Cloth laminates, for example, test up to 92 uU 
Developed especially for processes requiring relatively fast Rockwell Hardness . . . 12,500 psi. tensile strength at 25°C. | 
cures, Allymer 170 also possesses numerous other desirable . . . 18,600 psi. flexural strength at 25°C. 


characteristics in a combination unique in the plastics field. 


Allymer 170 is a viscous liquid of low volatility which 
solidifies into a hard, insoluble, infusible, clear solid when 
heated in the presence of a peroxide catalyst. It has prac- I 


~ 


tically no odor at room temperature, is non-irritating to the 


skin, evolves no gaseous or other by-products during poly- SEND FOR TECHNICAL INFORMATION 

merization. It may be stored for relatively long periods at 

If these properties and characteristics of Allymer 

170 suggest uses for your products, write for more 
Alilymer 170 may be used for casting colored and opaque complete data. Samples may also be obtained for 


sheets, rods or other objects and is particularly suitable for experimental purposes. 


room temperature without undergoing appreciable change. 


mpregnated and laminated products at contact pressures. — a 


| COLUMB 
PITTSBURGH PLATE GLASS COMPANY J 


COLUMBIA CHEMICAL DIVISION .. | 
GRANT BUILDING - PITTSBURGH 19, PA. 




















Chicago + Boston e St. Louis » Pittsburgh « New York + Cincinnati » Cleveland * Philadelphia + Minneapolis + Charlotte + Los Angeles 
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BALDWIN 


PRODUCTS 


Hydraulic presses, Testing equipment, Steel 
forgings and castings, Diesel-electric loco- 
motives, Diesel engines, Metal plate fabri- 
cation, Rolled steel rings, Bronze castings, 
Heavy machine work, Crane wheels, Bend- 
ing rolls, Plate planers, Babbitt metal, 
Alloy iron castings, Briquetting presses 


Whenever you need Aigher quality locomotive forgings in steel of 
practically any chemical composition or specification — standardize 
on “Standard”. 

Standard has been serving the railroads since the first mile of track was 
laid, knows railroad problems—and how to produce the material to meet 
them. The Baldwin Locomotive Works, Philadelphia, Penna. Offices 
Philadelphia, New York, Washington, Boston, Cleveland, Chicago, 


St. Louis, Houston, San Francisco. 


@ BALDWIN 


STANDARD 
STEEL FORGINGS & CASTINGS 
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This booklet 
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If you want information on modern industrial glass, this booklet will be useful to 
S a e . 

you, and may suggest a means of improving your products or reducing your costs. 
t Glass is, of course, not a new material—in fact it is one of our oldest. 


However, recent advances in glass technology have endowed it with new and 
improved properties, thus enabling design engineers to use glass to consider- 
able advantage in a wide variety of applications. 

We will be glad to send you a copy of this imagination-stimulating 
publication. The material it contains is based upon extensive experience in 


the manufacture and application of glass products. Send for your copy now! 


Please send me a copy of LOOKING AT ENGINEERING 
PROBLEMS THROUGH GLASS. 


Name 
Position 


Company 


3 Address 
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Probably you'll never build an altitude chamber, but you may 

* gain something from this one at Curtiss-Wright, where the 

problem was to bring the temperature in the chamber quickly 

down to —67°F. We solwed it with standard Taylor Fulscope 

Controllers. We can help yow control anything from an ice 
plant to an air conditioning system. 


E 


4 In the milk industry, in carbonated beverages, in brewing, 
* Taylor instruments are on the job to protect flavor and 
uniformity. For example, this pasteurizing unit manufactured 
by The Heil Co. is standard with Taylor Instruments. Once 
the ideal temperature schedule is determined the Taylor Ful- 
scopes reproduc e it exactly time and time again. 


6 On almost any piece of processing equipment, the right Tay- 
* lor Instrument can cut operating costs by eliminating 
waste. This shows the Taylor Coordinated Control System 
for completely automatic operation of Venango Package Dye 


Machines. None of these photos may show your problem —but 
chances are we can help you solve it. 


2.70 


More and more manufacturers are solving their prob- 
«lems by selling their machines Taylor-equipped! 
For 3 reasons: (1) Optimum performance can be 
assured, often with simpler instrumentation, by see- 
ing Taylor during the blueprint stage. (2) Equip- 
ment can be kept at top operating efficiency by our 
nation-wide organization of Field Engineers and 
branch-plant repair service. (3) Taylor's 94-year-old 
name and reputation has real promotional value. 


Here's an interesting example of completely automatic control. 

» All the operator of the Pfaudler Steam Peeler has to do is 

load the vessel and push the button. Taylor Controls do the 

rest. We've been supplying all branches of the food and canning 

industries with temperature and pressure controls since the 
beginning of scientific food processing. 


Planning a plastics molding press? Why not find out if Tay- 

s lor can help you make it better by instrumentation? Photo 

shows one of the latest developments in plastics molding 

presses—a new toggle action type. It's automatically controlled 

by a Taylor Flex-O-Timer, one of the most versatile, flexible 
process-timing instruments ever made. 


ACCURACY FIRST 


IN HOME AND INDUSTRY 


] If there's a chance instrumentation can help your postwar 
* product, be sure to call Taylor before your planning gets 
beyond the blueprint stage. It may save a lot of trouble and 
expense later on. Taylor Instrument Companies, Rochester 
and Toronto. Instruments for indicating, recording, and con- 
trolling temperature, pressure, humidity, flow and liquid level. 





DROP FORGED GRAIN FLOW MACHINED 


New Heavy Drop Forging Techniques 
give designers greater latitude 


Higher speeds—increased horsepower at no added weight—require 
higher physical properties...which can be obtained in drop forgings. 


Ladish engineers are available now for consultation on your post- 
war products. 


DROP FORGINGS 
UP TO 


2500 LBS. 


TO MARK PROGRESS — 3 


Se 





y > 5 ^ 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 





Nothing would please us more than to work 
with you on problems of eliminating vibration 
in post war equipment. But until the date of 
final supremacy for American arms is clearly at 
hand, commercial and domestic requests for 
U. S. Rubber Mountings must be subordinated 
to those directly involved in the war effort. 
Right now, United States Rubber Company 


technicians are completely occupied with de- 
mands from the Army, Navy and Air Forces. 
New weapons — as well as new implements for 


communication and control —call for scientific 
protection against vibration and shock. And 


the proving-ground of mechanized warfare has 
shown that such protection is best provided by 
the use of rubber insulators. 

Moreover, in plants directly concerned with 
turning out this materiel, engineered rubber 
mountings are no less essential. They help speed 
production;lengthenthelife ofcritical machines. 

You will find, however, when we are again free 
to serve you that “the new science of smooth- 
ness” has progressed enormously in recent years 
and months. War has taught our engineers and 
chemists much about rubber—the greatest and 
most useful of all the plastics. 


SERVING THROUGH SCIENCE 


Scrence Looks Forward ’’ 


Listen t 


- new series of talks by the great scientists of America — 


on the Philharmonic Symphony program. CBS network, Sunday afternoon 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue * Rockefeller Center * New York 20, N. Y. * In Canada: Dominion Rubber Co., Ltd. 
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ESINS not specifically developed for individual appli- 


ations, and resins which vary appreciably (from one ship- 


ment to another) in chemical or molecular characteristics, 


are the common causes of users’ resin troubles. 


But—when a resin is scientifically pre- 
pared for only one specific application, 
ob tested, and its production stabilized— 
then dependable uniformity in satisfac- 
tory performance is achieved. Interlake 
has proved this for large industrial users. 

Interlake specializes in the develop- 
ment of resins for specific applications 
and so stabilizes production of each speci- 


| 
| 
L 


fieation resin that the performance of 
every shipment delivered is identical with 
the first. 

'The extremely close range of variation 
within which Interlake Resins are held is 
evidenced by a control laboratory in- 
spection report—with each shipment— 
showing the complete chemical charac- 
teristics of the resin. 


‘nterlake Production-Stabilized Resins have been developed to precise require- 


ents of specific applications in coating, impregnating, bonding of .. . 


WOOD + PAPER + METAL - GLASS + FIBRE + RUBBER + CELLULOSE ~ ETC. 


IF YOU HAVE A RESIN PROBLEM draw freely o 
jpon the wide experience of Interlake. We will in 


gladly work with you on any resin problem, or 
discuss with you the possible advantage of using 


RESINS 


esins in any operation or process. Write Interlake 


Chemical Corporation, Plastics Division*, Dept. 60, 
Union Commerce Building, Cleveland 14, Ohio. 


Beach shipment of Interlake resin carries its own 
analytic inspection report from the Interlake Control 
Laboratory. Thus you can be sure of the uniformity 
in performance of the shipment you receive today —or 
a year from today. No other supplier provides this 
exacting evidence of production control. 


INTERLAKE CHEMICAL CORPORATION, Plastics Division* 


* Formerly Central Process Corporation 
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No Bugs? Note the deep 
recess in this casting. 
The unusual job is a 
New Products specialty. 


No High Pressure Die Casting job is too tough — if you use the right die 
design, if cast under proper operating conditions, and if produced under 
the constant, rigid scientific control exercised by New Products. Small 
quantities or mass volume production runs are laboratory-tested from start 
to finish. Submit your problems to our staff for process-material-production 


analysis in: 


ALUMINUM - MAGNESIUM - ZINC 


MAIN OFFICE AND FACTORY BENTON HARBOR, MICHIGAN 
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CHEMICALS DO NOT AFFECT 


GRAPHITAR 


(CARBON-GRAPHITE) 


Because it is chemically inert, Graphitar, a product 
of the United States Graphite Co., has proven to be 
the ideal material for bearings, bushings and other 
parts which must withstand chemical attack. A typical 
application is illustrated above in the sketch of a dye 
vat in which Graphitar bearings, although completely 
submerged in corrosive dye, assure continued smooth 
operation to cloth-carrying rollers, 


Experience has shown that Graphitar parts are not 
affected by hydrochloric acid, potassium dichromate, 
sodium hypochlorite, hydrogen peroxide, or other 
strong acids or chemicals. They render durable, re- 
liable service in metal plating, cloth bleaching, metal 
pickling, and other industrial processes requiring the 
use of corrosive solutions. 

The inherent ability to resist chemical action is only 
one of the reasons why Graphitar is practical for such 
a wide range of applications. Because it is self-lubri- 
cating and takes on a high polish, Graphitar is highly 
efficient for use as pistons and cylinder liners. It is 
extremely light in weight, yet mechanically strong. It 
will not warp or distort. Manufactured in several basic 
grades, Graphitar may be ground to tolerances as 
close as .0005” on small sizes. 

If you manufacture a product requiring the char- 
acteristics of Graphitar, it will pay you to write for 
further information, 





THE UNITED STATES GRAPHITE COMPANY > SAGINAW, MICHIGAN 
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e Watertown is producing these five essential parts for vital 
marine control equipment. They are transfer molded to pro- 
vide maximum accuracy because alignment of the parts 
is all important. 


Made from Resinox, Bakelite and Durez, each part embod- 
ies multiple inserts and is molded in multiple cavity molds. 
The sections are especially designed to withstand high 
impact and vibration. They are visible proof of what engi- 
neering skill combined with experienced molding techniques 
can produce in intricate sections held to exacting tolerances. 


The Watertown Manufacturing Company, Watertown, Con- 
necticut. Branch office — Cleveland. Sales offices — New 
York, Chicago, Detroit, Milwaukee and Hawaii. 


N//7/77/7772 


A NAME AS OLD AS THE PLASTICS INDUSTRY 
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A Sema From the Metro-Goldwyn-Mayer Picture EDISON, THE MAN 





HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 





i 
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COMPRESSIVE STRENGTH 


TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


STABLE OVER A 
WIDE TEMPERATURE RANGE 


Many More Propertie Combined 


F ALL man's inventions, one of 

the greatest, universally, was Edi- 
son's incandescent filament ...a fine 
thread from which a new pattern of 
life was woven. 

Edison simply experimented with 
known substances until he found one 
that met his singular requirements. 
Y ou may have material problems, too. 
However, knowing your requirements, 
you may find your special answer in 
technical plastics. 






If excellent electrical properties, re- 
sistance to corrosion, mechanical 
strength, easy  machineability and 
many other combined characteristics 
are desirable, our type of technical 
plastics—Synthane—can be very help- 
ful to you. 


You are invited to send for the com- 
plete Synthane catalog and compare 
your needs with Synthane’s advantages. 


Synthane Corporation, Oaks, Pa. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS + RODS + TUBES + FABRICATED PARTS SYNIHANE MOLDED-LAMINATED - MOLDED-MACERATED 


Plan your present and future products with Synthane Technical Plastics 





A eomparison of SYNTHANE TECHNICAL PLASTICS with 
certain metals. debunking a popular notion that plasties 


being “magic” ean be used indiseriminately 


I; IS CHARACTERISTICALLY HUMAN to back a winner . . . to ascribe pre- 
cipitately to vitamins or sulfa drugs or plastics more powers and claims 
than sober research can keep up with. Plastics have their possibilities 

. and their limitations. Good design is the reward of knowing both. 


Plastics are doing many jobs that metals used to do, especially since 
certain critical metal shortages have cropped up. But, basically, plastics 
are not substitute materials. Correctly applied, they should and do 
stand solely on their own merits. 


INTERESTING COMPARISONS TO PROVE the point can be made between our 
type of plastics—Synthane—and certain metals. Synthane is made by 
applying heat and pressure to paper or fabric impregnated with thermo- 
setting resins. It is non-metallic, a fact which should at once suggest uses 
fundamentally different from those of metals. Actually, Synthane is an 
excellent electrical insulator, and so you find it in hundreds of radio and 
electrical products and applications, not in place of metal, but to insulate 
metal. That does not imply Synthane cannot replace metal. As a matter 
of fact, Synthane has taken over for metals in pulleys, bearings, panels, 
structural members, scales, dials. The reasons can usually be traced to 
one or a combination of the many properties of Synthane technical 
plastics 


ONE OF THE PRINCIPAL REASONS at present is light weight. Synthane has 
a specific gravity ranging from 1.20 to 1.70, about half that of aluminum, 
less than magnesium. So in many unstressed parts for aircraft Synthane 
is a logical consideration. 


SYNTHANE LAMINATED PLASTICS GENERALLY have lower mechanical strength 


than metals for a given cross section. For example, an approximate 
comparison might read like this: 


Tensile Strength Compressive Strength 


(p.s.i.) ultimate (p.s.i.) 

9,000- 47,000 (y) 
28,000-126,000 (u) 
80,000-200,000 (u) 
30,000- 50,000 (u) 
(y — yield strength 


Alloyed Aluminum 16,000-60,000 
Brass 40,000-80,000 
16,000-45,000 

8,000-12,000 


Cast Iron 


Synthane 


u—ultimate strength) 


IT 1S IMPORTANT, HOWEVER, TO REMEMBER that on a weight basis, 
Synthane may be stronger though redesign of a part for plastics may 
be necessary. 


HARDNESS IS A PROPERTY in which another interesting comparison of 
Synthane with metals can be made. Brinell hardness, tested with 500 
Kg. load, 10 mm ball, shows approximately these values: Alloyed alu- 
minum 45-110, Brass 95-150, magnesium (drawn annealed) 29, an- 
nealed cast iron 77, Synthane 24-40. 


BEHAVIOR UNDER TEMPERATURE CONDITIONS is characteristic of Synthane's 
non-metallic composition. For instance, whereas the thermal conductivity 
of aluminum alloys may range from .20 to .54 calories per second per 
square centimeter per centimeter of thickness per degree C., Synthane's 
thermal conductivity is about .0005 to .0008. The coefficient of thermal 
expansion of Synthane is about .0000140 inches per inch per degree 
F., approximately the same as alloyed aluminum, slightly more than pure 
aluminum, copper, brass. 


CORROSION RESISTANCE I$ A SUBJECT of such complications as to tempera- 
ture, degree of concentration, and type of agent that any comparison 
with metals would necessarily be lengthy. Synthane does resist corrosion 
from water, many acids, oils, and salts, and to a greater or lesser extent 
than metals depending on the metal with which it is compared and the 
corrosion conditions. Synthane is extensively used as a corrosion resistant 
material. 


APART FROM ITS PHYSICAL, CHEMICAL, electrical and chemical properties, 
Synthane may be easily and quickly machined by ordinary shop methods, 
a point which may occasionally influence selection when other factors are 
the same. And, just as metals are cast for economy in large quantities, 
so Synthane is available in two molded forms, molded-laminated and 
molded-macerated, for economy of duplication. 


OBVIOUSLY, IN CERTAIN CASES there can be no question of whether to 
use Synthane plastics or a metal such as when the material must be an 
electrical conductor or an electrical insulator. In other cases, weight or 
strength may decide, or corrosion resistance, resilience, hardness, machin- 
ability. Or as often happens, the decision may rest upon the extent to 
which the material required meets many combined specifications. Syn- 
thane technical plastics are usually more desired for their combination 
of properties than for any one specific property for which another specific 
material or metal may be the only logical answer. 


SYNIHANE 


PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 


SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


























ALUMINUM BRAZING VS. SOFT SOLDER 


A heat transfer unit is only as strong as the bond that 
fastens its tubes to header plates or shell. The soft 
solder used for sweating copper units is low in resistance 
to temperature, pressure, vibration and shear. Silver 
solder or other high-melting-point solders can’t be used 
because they anneal and weaken the copper at the 
soldering point. 


ADVANTAGES OF ALUMINUM BRAZING 


Clifford’s discovery of the long-sought method of braz- 

ing thin-walled aluminum tubes brought four recognized 

advantages to heat-transfer engineers of the USAAF. 

1. A saving of 24 the weight of copper in the same size and shape. 

2. Heat-treatable aluminum tubes that don’t break down under 
working temperatures as high as 275°F. instead of copper 
tubes that gradually anneal and weaken. 

3. Heat-treatable aluminum alloy header plates, shells and 
ther parts that stand up under much higher temperatures 
and pressures than other metals commonly used in heat 
transfer units. 


4. An aluminum alloy bonding material capable of withstanding 
temperatures, pressures and strains several times higher 
than soft solder's limits. 

Performance records of Clifford Feather-Weight Oil 

Coolers and Coolant Radiators in several types of 

USAAF fighters verify these advantages. 


POSTWAR APPLICATIONS 

Although Clifford’s production is now 100% in war 
work, inquiries and suggestions about postwar applica- 
tions of all-aluminum heat-transfer units to automotive, 
heating, cooling and ventilating fields will be given full 
consideration. Save 24 the weight... same size and shape. 
Clifford Manufacturing Co., 562 E. First St., Boston 27, 
Massachusetts. 
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HYDRAULICALLY- FORMED BELLOWS 


et 


Of all the tests Hydron Bellows must pass before they 
go to work for you, the first is the most severe. That's 
the test of the manufacturing process that gives them 
shape . . . hydraulic forming. 


Figure it out for yourself. Take a paper-thin metal tube. 
Force the walls transversely between the plates of a 
collapsible die under internal hydraulic pressure amount- 
ing to several hundred pounds per square inch. Tubes 
with imperfections or flaws can’t take it. They are 
automatically rejected by the process. 


That’s why every Hydron Bellows is a sound metallur- 
gical specimen... with no seams, tool marks or hidden 
flaws. And, further, that’s why each Hydron Bellows 
has plenty of flexes left in its system when less severely 
tested bellows have quit on the job. 





Naturally, when Clifford builds these perfect Hydron 
Bellows into assemblies for temperature and pressure 
control or for shaft seals and other exacting uses, every 
precaution is taken to preserve that inborn perfection. 


Because the same men who produced industry’s first 
hydraulically-formed bellows — Hydron — are still on 
the job, Clifford is equipped, perhaps better than any- 
one else, to supply you with these uniform, pretested 
hydraulically-formed bellows either as such or in highly- 
engineered bellows assemblies. First with the Facts on 
Hydraulically-Formed Bellows. Clifford Manufacturing 
Co., 562 E. First St., Boston 27, Massachusetts. 


Byi7 OIL COOLERS AND COOLANT RADIATORS 
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THE GENIE OF THERMOPLASTICS LIVES HERE T 


a, 
A 


Rubbing produces no magic from these barrels, 
but from under their covers, with our wide mould- 
ing experience, have come the answers to scores 
of plastic problems. Some have been giants to 
solve, but tiny as products. Others are just the 
other way around. 

As you know, the amount of powder allowed on 
inventory is strictly limited today. Yet by the time 


For Custom Injection 
Moulding ... try the Trio 


8 GRAFTON STREET 


x B TOS »uc os: l7 WE S 2 


you read this message, a good share of the powder 
you see will be gone — only to be replaced again. 
Many more answers are there, answers you want 
to know and which we can supply. Whether you 
have thought in terms of thermoplastics or not, 
the Trio can help you from your first question 
about any type of plastic moulding. 


WORCESTER 8, MASSACHUSETTS 


NEW TOSE I7: NM Y 
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BONDERIZED 


Z IN C COATED 


| SHEET STEEL 


^. — A NEW TYPE OF MILL TREATED SHEET 








Bonderized, zinc coated sheet steel provides the ideal material 
for furnace housing and air ducts. It has the rust resistance 
and paint holding qualities necessary for this type of con- 
struction. It resists the humidity of air conditioning, assures 
continued fine appearance of the enamel finish—and appear- 


ance is an important sales factor. 


The Bonderized, zinc coated sheet as supplied by steel mills 
is an interesting new product for users of sheet or strip steel. 
The coating aids drawing qualities, as well as adding rust 
resistance and an excellent base for paint. This is a thoroughly 
workable sheet for practically all forms of fabrication that 


adds acceptance, color and sales appeal to your product. 


PARKER RUST PROOF COMPANY 
SONDERIZING + PARKERIZING * PARCO LUBRIZING 


HOLDS PAINT TO STEEL 


INHIBITS RUST RETARDS WEAR 


PARKER PRnobpucrTs CoNQurEnR Rusr 
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* — — 
e Molded e Cast 
plasti” FABRICATED 
— 
x FORMING 
x PUNCHING 
x HOBBING 
te SCREW MACHINING 


McINERNEY — LA 


Chicago: 205 W. Wacker Drive 668 Godfrey Ave., S. W. 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 
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NNAMETAL 


PERIOR CEMENTED CARBIDES 


AMETAL Jwc., LATROBE, PA. 
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modern steels win wars Se 


QUIPMENT and experience ieee 


by the steel industry in peacetime proved 
to be tremendous assets for a nation at war. 
They gave us a running start. 

Approximately $1,063,000,000 in Govern- 
ment funds were invested during wartime 
expansion. The industry itself spent 
$1,151,000,000 in expanding and modern- 
izing—matched the Government dollar for 
dollar. 

The iron-ore industry achieved a miracle 
of wartime production. 

Lake ore fleets set records. 

Pig iron production was pushed to the 
utmost. 

A shortage of scrap was averted. 

The industry had a brilliant corps of metal- 
lurgists who were able to solve seemingly 
insoluble problems. One by one each of the 
important alloy materials—chromium, cobalt, 
manganese, molybdenum, nickel, tungsten, 
vanadium—became hard to get in adequate 
quantities. Whole new families of steels were 
conceived around conference tables in the 
offices of American Iron and Steel Institute. 

The new steels, known as NE (National 
Emergency) steels, while economical in their 
use of alloys, are in no sense an “ersatz” 
product. The first two series of such steels, 
announced early in 1942, were as strong as 
standard alloy steels having four times as 
large an alloy content. 

Conservation was accelerated when tech- 
nical committees reported on certain harden- 
ing agents which contain such elements as 
boron, titanium, or zirconium. These cut 
down the amount of alloys required. 

Practically all important parts of military 
equipment are made of alloy steels. Modern 


MOLY BDENU 


Puild for peace! 


guns, small arms, armor, projectiles, airplane 
engines, aircraft fuselage tubing, and even 
helmets are almost entirely alloy steel. 

Military applications required combinations 
of strength, hardness, ductility, and fatigue 
resistance not duplicated by any of the stand- 
ard peacetime steels. 

Not once has any war plant had to shut 
down for want of steel. 

The steel industry of the United States is 
proud of its contribution to victory; and some 
of the alloy steels thus produced for the first 
time, some of the new methods of treating 
and fabricating steels, to make submarine 
skins, airplane wing coverings, or armor- 
piercing shot, are likely to be useful — 
after the war is over. 


* * * * * 


The foregoing paragraphs are condensed 
from an admirable recent pamphlet, "Steel's 
War Record," issued by the American Iron 
and Steel Institute, to which acknowledge- 
ment and compliments are offered by the 
Molybdenum Corporation. 


AMERICAN Production, American Distribution, 
American Control—Completely Integrated. 

Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle. 

Sales Representatives: Edgar L. Fink, Detroit; H. C. 

Donaldson &Co., Los Angeles, San Francisco, Seattle. 

Works: Washington, Pa.; York, Pa. 

Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo. 


CORPORATION OF AMERICA 


GRANT BUILDING PITTSBURGH, PA. 
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Sizes for 3/16" 
to 1” cable 
Tightly swaged— 
Give foul-free surface 


Straight shank 


Load is carried on di- 
rect line from cable, 
Precision forged prevents. slipping 
of alloy steel 
Ample radius 


Finished point 


Smooth inside surface 


ESTABLISHED 
1922 


POULSEN & NARDON, NW. 


Terminal Box 2398 e Los Angeles 54, California 
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— TAKE A LOAD 
OFF YOUR SHOULDERS 


“How about economical TOOLITIG^REE 
for those STREAMLINED designs?" 


Often, when designing a product for greater eye-appeal 


or improved utility, a coordination with efficient tool- 
ing is not given sufficient consideration. Result .. . 


slow production, high cost, competitive disadvantage. 


One remedy for such a situation will be found in em- 
ploying Atlas an organization of 300 skilled 
Engineers, Designers and Toolmakers, with one of the 
best equipped plants in the East. Atlas product de- 
signers work in close association with their engineers 
and toolmakers . . . as well as your key men . . . to 
design product, tools, dies, jigs, assembly and testing 
equipment, if required, and in many instances, special 


automatic machinery for economic manufacture. 


Atlas technicians have served scores of America's lead- 


RTLRS 


Castor 


& Kensington 


ing industrial concerns before and during the war 
in such fields as transportation, textiles, machine tools, 
printing machinery, motors, radios, cameras, electronics, 
aviation, stoves, air conditioning and refrigeration .. . 
and of late, designing and tooling for tank parts and 
guns, anti-aircraft, electrical weapons, shells, engine 
starters, superchargers, including complete production 
lines for the precise manufacture of vital war material. 


On request we will gladly send you an Atlas Brochure 
which gives a clear picture of Atlas operations, ma- 
chine shop sections, together with their modern equip- 
ment, and a partial list of Atlas clients, a veritable 
"Who's Who" in industry. Send for your copy . 
then "call Atlas", 
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TOOL & DESIGNING COMPANY 


METAL STAMPING COMPANY 


Avenues, Philadelphia 24, Pa 
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nos Structurol yet al member of Bullet-Sealing aling 
E UNNME Tank used on the B-29 


Super-Fortress. It is made entirely 
of National Vulcanized Fibre. 


Is there an Idea for your New Products in this 
War-time Use of National Vulcanized Fibre? 





National Vulcanized Fibre, because of its 
remarkable combination of properties— 
resilience, formability, lightness in weight 
and exceptional strength—was found to be 
exactly the right material for this structural 
member of the bullet-sealing fuel tank of 
the B-29 Super-Fortress. Its superior re- 
siliency and shock-absorbing qualities 
protect the tanks from the sudden and great 
impacts of landing. The same properties 
that make National Vulcanized Fibre the 


best material for this and thousands of 
other war-time applications make it equal- 
ly practical for countless peace-time uses. 
National Vulcanized Fibre may be the 
means of developing new, profitable prod- 
ucts for you—of enabling you to get the 
lead on your post-war competition. 
. 7 . 

National engineers are available today 
to assist you in your current design and 
research work. Write, phone or wire us. 


Electrical Applications —National Vulcanized Fibre, in com- 
bination with its exceptional physical and mechanical prop- 
erties, has high dielectric strength which makes it the one 
best material for numberless electrical and electronic uses. 


NATIONAL VULCANIZED FIBRE CQ. » | 


Wilmington, Delaware 


FEbRUARY. 1945 


Offices in Principal Cities 
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Yd Semp l y insert Cartoloy Lan: Wear- 


Here's a fast, inexpensive way to step up the life of of wear, or the entire part may be made of Carboloy 


your product parts often as much as 100 times . . . metal. 


Simply ‘‘wear-proof"’ with Carboloy Cemented Carbide. Now widely used throughout industry as the simple, 
Carboloy blanks—made to shape and size desired— economical answer to many annoying problems of 


may be brazed-in or mechanically fastened at the point excessive wear. Write for free booklet WR-101. 


, €. 
AOUESCIÓIB (C739 5v ——M-- 


Chicago * Cleveland * Houston è Los Angeles * Milwaukee * Newark 
Philadelphia e Pittsburgh * Thomaston, Conn. 
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Showing the Ford 
V-8 tank engine 
assembly line. 
Pistons, cylinder 
blocks, and crank- 
cases are the parts 
made of Red-X 
Alloys that are 
shown in this view. 


INQUIRE TOO 
ABOUT OTHER 
Wide use of Red-X Aluminum Alloys in the automotive, | 
marine and railroad fields, as well as in armament for j . 


all branches of the Services, is proof of their uniformly | 

satisfactory performance in critical castings. | le 
This ability of Red-X Alloys to meet the exacting re- ALUMINUM 
quirements of many critical castings comes from the 

fact that they are "custom made" to fit the job. | ALLOYS 
In addition to high quality and good production and ] K^ P. 


use performance, Red-X Alloys offer the further ad- 
vantage of economy. 


Write for additional information and copy of 16- page 
illustrated booklet. 


The NATIONAL SMELTING Co. 
5712 Grant Avenue * >» * Cleveland 5, Ohio 
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it excludes dirt, grit, dust 


Felters Felt keeps bearings running true, with a conse- 
quent gain in accuracy; guards against loss of lubri- 
cants resulting from bearing wear. Low maintenance 
cost. 


it absorbs vibration 


Because it is highly resilient, with a predictable 
permanent set; will not deteriorate with age or ex- 
posure to water, oil, gasoline or acid in normal con- 
centrations, Felters Felt is ideal as the medium for 
increasing the accuracy of machine settings, reducing 
maintenance and fatigue problems arising from trans- 
mitted vibration. 


— — 
OI OT 


a lubricant feeder 


Because of its wicking action, Felters Felt may be used 
to conduct lubricants from reservoirs to points of 
application. Highly resilient, it maintains close con- 
tact with an extreme minimum of friction. Many other 
uses for the felt that cuts without fraying are de- 
scribed in "Felt as a Design Material", a copy of 
which may be obtained by writing to The Felters 
Company, 210 D South Street, Boston, Massachusetts. 





in your post-war picture 
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“Sighted Jap Force. 


West of the Philippine archipelago, two 
U.S. submarines patrolling before dawn saw 
the strong Japanese task force which had 
advanced from the South China Sea... flashed 
a warning, and added characteristicall y...We 


are moving in to attack!” 


Tue bold sortie was successful. The two 
scouts hit three heavy cruisers, with four 
torpedoes for each, sank two big Atago class 
cruisers, severely damaged a third, scattered 
the enemy’s force. Confusion allowed ample 
ume for our own task forces to arrive, and 
meet the Japs in one of the most decisive 
engagements of the war, the Second Battle 
of the Philippines. The surviving Japanese 
ships fled, leaving a sea dotted with Imperial 
Navy caps, assorted wreckage, and oil slick 
for hundreds of miles. 






















. . moving in to attack!” 


A submarine attack succeeds because of 
the planning, initiative, sound equipment, 
trained men, and the ability to strike when 
opportunity arises—and meeting postwar 
competition will likewise require technical 
competence, skills, experience. 

Kollmorgen’s quarter century of research 
and development has added much to the 
effectiveness of submarine periscopes. Perhaps 
the engineering and manufacturing abilities, 
and the fine precision craftsmanship, of the 
largest makers of periscopes can help with 
your peacetime products. 

When war ends, lens makers, designers, 
machinists, and engineers, accustomed to 
tolerances of five millionths of an inch will 
welcome new assignments from industry 
science, and medicine. If your postwar plang 
embrace high accuracy in glass or metal 
consult with Kollmorgen—now! wes 


KOLLMORGEN OPTICAL CORPORATION Ez E. 


2 Franklin Avenue, Brooklyn 11, N. Y. 
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ENGINEERED PLASTICS FOR INDUSTRIAL APPLICATIONS 


j| i CROSS-SECTION above is part of 


a molded commutator. Before it was 
brought to us for improvement, this item 
was made in numerous parts and assembled. 
Now it is transfer-molded in one piece, com- 
plete with metal rings and inserts — all in 
permanent alignment. The ease and preci- 
sion with which metal inserts can be molded 
by us greatly extends the use of phe- 
nolic plastics. Working with combina- 
tions of plastics and metals our design 


engineers have developed some orig- 


EG 
U. S. PAT. OFF. 


inal techniques that have solved a number of 
product problems * Consider the picture as 
a cross-section of an IDEA. It represents the 
type of ideas that might be developed now 
for the improvement of your postwar prod- 
ucts through engineered applications of 
molded plastics. Ideas to cut costs. Ideas to 
improve performance. Ideas to save time in 
manufacture. Our ideas are available 
to help with your current wartime 
production and to assist in your post- 


war planning. Consult with us now. 


For handy and helpful facts on our plastics services, write for free Folder File PE2 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADAC-A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle 
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TI 
or the moon 


Precision is our goal .. . precision beyond the usual .. . such 
as the extremely fine tolerance of two-ten thousandths delivered 
to Uncle Sam. Because we have repeatedly convinced a mul- 
titude of doubters through our ever more exact control of 
gauges and physicals in cold-rolled strip steel, we are en- 
couraged to go on striving for the unattainable, the impossible. 


CMP CONTINUES to PIONEER in PRECISION COLD ROLLING of STRIP STEEL 


Profit by CMP's huge store of light and the skiled control of a wide 


gauge metal production knowledge. 
Let a CMP specialist recommend or 
develop the exact metal for your 
needs. Test it in your own manufac- 
turing processes. You'll find that 
CMP’s uncanny accuracy in gauge 


choice of physicals makes THINSTEEL 
THE STEEL for protection of dies and 
machinery . . . elimination of waste 
. increased production of parts 
per ton . . . consumer satisfaction. 
Yes, it's worth your investigation. 


THINSTEEL FACTS: Gauges thin as .001"’ Widths up to 24’. Coils up to 300 lbs. per inch of width. 
Extremely close tolerances. Standard finishes. Carbon grades. Wide range of physicals. 


| "4| Y b s | 


Coin ROLLED 


GIVES MAXIMUM PRODUCTION PER TON 
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THE COLD METAL 
PRODUCTS CO. 


^ s METAI 


PROCESS CO. 


YOUNGSTOWN, OHIO 
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Glass gives you more than transparency... JAV MUTE / 


It is the combination of favorable characteristics that makes 
glass the ideal material for many of its common uses! 

l'ake windows, for example. Glass is used for its trans- 
parency, to be sure. But also because it stands up under the 
most difficult weather—year after year—without any harm 
to the smoothness and hardness of its surface. Because it 
keeps its original luster and beauty without any refinishing. 
Because it stays easy to clean. 

When you think of the materials to use foi your postwar 
products, or for the improvement of your plant equipment 
or processes, bear in mind the combination of characteristics 
that gives glass the stamina—the durability—to do jobs 
that no other material can do so well. 

And remember that glass is versatile—available in many 
finishes, colors, shapes and weights. We'd welcome the 
opportunity to discuss how the performance characteristics 
of glass can help vou. Libbey:'Owens:Ford Glass Company, 
6025 Nicholas Building, Toledo 3, Ohio. 


LIBBEY: OWENS : FORD 
a Queat Name in GLASS 


Here's the combination that makes GLASS 


one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won't rot, 
oxidize or disintegrate, plus 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape 
plus 


SURFACE, among the world’s hardest and 


smoothest. Non-porous, won t absorb odors 


, 


or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion, Weathering qualities unequaled, 
plus 


STRONG, tempered glass is stronger than 
some metals. A square foot, lA" thick 
withstands pressure of 60 lbs. per sq. in. 
and thermal shock of 400^ F. Will not 


burn. plus 


ELECTRICAL INSULATOR of outstanding 


strength. 


Deatzactióte ? Wood — Metal — Plastics — 


Glass. No materia! is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
"Yes", you can be sure about glass, 
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SEE 


Stainless steel, employed by the designer like a dish" to the joy of every user. These 
for its exceptional utility, durability and ap- paramount qualities are inherent in SUPERIOR 
pearance, expresses completely the functions Stainless Strip Steel, plus the great fabricating 
of the modern kitchen. Impervious To corrosion, advantages of long continuous coils in speci- 
high in strength to resist dents and scratches, fied widths and thickness . -: uniform com- 
bringing peerless luster to moldings and trim, positions and tempers n the various grades 
fittings utensils, Aat ware, kitchen electrical ap- , . . precision rolled by strip steel specialists. 
pliances and decorative ware,stainless cleans Consult with us on your coming requirements! 


Superior Steel 


CORPORATION CARNEGIE, PENNSYLVANIA 





The experience of many designers has 
proved that the economical way to 
provide the advantages of clean air, 
Dust- 


as a component part of the 


economicallv, is to specify 
Stops* 
product. These low-cost, replaceable 
air filters are now used on many types 
of machinery and equipment to pro- 
tect precision parts against abrasive 
dust. to increase efficiency and to 
adverse 


facilitate unde 


operation 
conditions. 
Dust-Stops are consti ucted of packs 


of glass fibers coated with an adhesive, 


How to design 


clean air into 


your products 


economically 


faced with punched metal grilles and 
bound on the edges with a fiber- 
board ftame. 

The Fiberglas filter 


coated with a nonodorous, nonevapo- 


medium is 


rating adhesive having extraordinary 


wetting power. Each impinged par- 


ticle of dust is quickly soaked, acting i 


as a wick to carry adhesive to other 
particles. Thus the adhesive remains 
effective until the filter is so heavily 
coated with dust that resistance to air 
flow calls for replacement. 


Because of their low cost and ready 


availability from suppliers in nearly 
every community, Dust-Stops that 
have done their job can be easily and 
economically replaced. 

If you are concerned with either 
stationary or mobile equipment which 
could attain competitive or operat- 
ing advantages by use of Dust-Stop 
Air Filters, write for complete in- 
formation today: Owens - Corning 
Fiberglas Corporation, 1913 Nicholas 
Building. Toledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd., Oshawa, 
Ontario. 


CrO B AIR FILTERS 


* T. M. Reg. U. S. Pat. Off 


—a FIBERGLAS product 
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Cold Treating 
Has Many Valuable Applications .. . 


Deepfreeze Cold Tr&ating has proven profitable 
n mar industrial applications. New uses are 


E reported every day. Here are just a few: 


Í 1—Treating high-speed steel cutting tools 


2—New shrink-fit assembly applications 

3--Stabilizing gauges and other precision instruments 

4—Dimensional stability obtained in parts requiring 
close tolerances. 

5—Elimination of distortion after machining 

6—Salvaging of parts and tools. 

7—Testing of instruments and materials 


FREE BOOKLET... Cold Treating 
Practice with a Deepfreeze 


Up-to-the-minute facts that will 


" 
—* show how you can profitably apply 


4 if to your own production. It also 
Po lists numerous cold treating pro- 
cedures successfully employed by 
such manufacturtrs as Ford Motor 
Company, Kearney & Trecker 
Corporation, Savage Tool Com- 
pany, etc.—procedures which, pos 
sibly, you can use. Write for vour 


14! copy today. Ask for Bulletin I-4. 


i 
Iw] i 


VEEPITEGZE 


TRADE MARK DEEPFREEZE REGISTERED UNITED STATES PATENT OFFICE 


dustrial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 


+ 


"The tap on this vital oper- 
. ation produced 84 pieces 


SMS 


N [9 84 rie 


* 


EE nai utro aa 


From 
per Sharpening . . . by 


a Deepfreeze \ndustrial 
eg Chilling Machine! 


i | | 
4 


Deepfreeze Cold Treatment Cuts Costs 
by Increasing Tool Life . . . Increases 
Production by Cutting **Down Time" 
of Machines on Vital Operations 


The value of applying Deepfreeze cold treat- 

ing to increase cutting life of small tools is 

exemplified by the experience of this manu- 
facturer. In tapping tank drive gear parts it was found that after machining a 
relatively few pieces, the crest of the '/2"’ pipe tap burnished or the tap chipped 
on face of thread. This made frequent sharpening necessary, proved extremely 
costly and slowed production considerably. 


To remedy this and to reduce interruptions in the production of this opera- 
tion for frequent tool changes, taps were subjected to the sub-zero treatment 
in a Deepfreeze — 120° F. Industrial Chilling Machine. 

Photomicrographs taken both before and after treatment showed that the 
cold-treated tap had a much finer Martensitic structure with little Austenite. 
Rockwell "C" Scale hardness of the metal was increased from 64 to 65!/). 
Actual tests revealed that over 84 pieces could be tapped per sharpening 
with the cold-treated taps against 7 pieces average for untreated taps... for 
an increase in tool life of 1200%. 

In addition, the quality of the work with the cold-treated taps more closely 
adhered to air corps specifications for thread-smoothness and accuracy. 
Machine “down time” was also perceptibly decreased. 


Only Motor Products can make a "DEEPFREEZE" 


2326 DAVIS STREET, 
NORTH CHICAGO, ILLINOIS 


MOTOR PRODUCTS CORPORATION 


DETROIT, MICHIGAN 





Tripod: 


Ladders ly 
TN F 
A 


PY b kblo A W- 
FITS INTO 
YOUR POSTWAR 


PLANS... 


Thermos Bottles + Quivers 
Ski Poles > Masts and Spars 


Aircraft, radio, furniture, in fact most indus- 
trial fields can take advantage of PLYTUBE'S char- 
acteristics of high mechanical strength — corrosion 
resistance — high dielectric strength — wide variety 
of sizes and easy work ability in improving their own 
product in design, construction and manufacture. 


Maintenance 


PLYTUBE is water proof — rot proof — Stands 
; nm — 
splinter proof — weather proof — flame resistant T7, 
and meets U. S. Army and Navy specification: T y 
AN-G8 or AN-NN-P511b. T 
Write today and we will be glad to help you # 


| ! adapt PLYTUBE to your specific requirements. 


PLYMOLD CORPORATION Lawrence, 


re 
ass. 
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If you fabricate from metal, die casting machines belong in your 
production line, used as you would any other high production 
machine tool. You may cut machine operations by as much as 8096, 
reduce floor space as much as 90% and substantially increase 












production. The new Harvill machine is the first engineered for 
a production line installation. Write for complete facts today! 


“RED” HARVILL PACKAGE PLAN 


MEANS HIGHER PRODUCTION — LOWER COST b * 
Send for ‘<achace lax 


I 
Are you sure your product is being produced at the Brochure Today! 


3 lowest possible cost and at the highest rate? You can’t Every manufacturer should have a 


be positive until you have fully investigated die casting copy. Fully explains this sensational 
: : : ^w ducti 
. the shortest distance from raw material to finished ——— 


: à : tool. Attach cou- 
product. Hundreds of case histories of conversion to 
pon below to your 


die casting by "Red" Harvill have shown reductions fice leuesbead 


in cost of as much as 9096. Such economies. may be and mail today. 
possible for you. 


H. L. - HARVILL MFG. CO. 


POST OFFICE BOX 335A + VERNON, CALIFORNIA 
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Choose the size to fit your — 


SIZES 
T needs 
REPRODUCTION DATA FOR 


ENGINEERING 


ing photo-copies of 
drawings, tracings, 
maps, e-prints and 
for handling large vol- 
ume copying. 


30" x 40"—the G-12 
Vacuum Seal Porta- 
graph (right) is a de- 
pendable and  indis- 
pensible piece of engi- 


office uip- 
ment. Ideal for jaoin 
contact prints of any- 
thing written, printed 
or drawn. Also made in 
40” x 60" size. 


Lr UE, rao s C! ufa 


—— 


914" x 15" — The G-10 Portagraph has innum- 20' x 24"—Contact photo-copies are quick, Model G-9—-size -—- x 15" —equipped with 
erable everyday uses in engineering and other easy, inexpensive to uce on the Q-11 manual timing control. An efficient general- 
offices. Portable—can be set up anywhere. Portagraph. Electric micro-matic timing purpose, low-cost unit, easy and simple to 
Electrical timing switch insures uniformly fine switch insures perfect results with inexperi- operate. Will copy from single page or 
reproductions. For use with roll paper or cut enced operators. book. ; 
sheets i 


From these five sizes of Portagraph, it's SPEED i VERSATILITY " SIMPLICITY " ECONON 


a simple matter to select the model that 
exactly fits your individual needs. Each REMIN GTO N RAND 
operates on the contact principle using 
paper, tracing cloth or vellum, or film. 
All operate simply and efficiently without 


the need of a dark room 


A photocopying machine that repro 
duces exactly what it sees with no chance 
for human error, Portagraph is ideal for 
copying tracings, sketches, blueprints 
in fact anything written, printed or drawn. “How to Reduce Costly Manual Trac- 
} ing, Drawing and Copying” contains 
many time-saving, labor-saving ideas 
, for the engineering office. This helpful 
costly time and labor required in manual 20-page book of practical information 
copying or tracing— and eliminates sub is available free of charge from our 
sequent checks and proofreading for | nearest Branch Office. Phone, write or 
accuracy wire for a copy. 


Easy to operate, even for inexperi- 


enced personnel, Portagraph reduces the 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 
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BRASS 


PRODUC! 


Each step in producing Western brass or 
other copper base alloys requires the pains- 
taking precision that is used in making time- 
pieces of finest accuracy. 

The temper you specify, the tolerances, 
the finish, will be supplied as ordered—in 
sheet, strip, long coils or stamped parts. 
Western mills at East Alton, Ill., and New 


Haven, Conn., produce that way. 


feslon BRASS MILS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 


BRONZE 
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... matehing the skill 


of fine watchmaking 





We have the facilities, the experience, the 
skill, and most important, the desire. Those 
four factors comprise a valuable combina- 
tion. That combination is faithfully serving 
America at war, but the capacity of Western 
mills is such that we may be able to serve 
you, too, now or later. Specify Western on 
your next order for copper-alloy metals. 









BRASS 


PRODUCTS 






PHOSPHOR BRONZE + NICKEL SILVER + COPPER 




















UNCOMMON SHAPES 




















But what have they in conmon? 





| 
€ To look at, they're not at all alike — but they're just one big family when | 
| 

it comes to advantages. 
Hackney Deep-Drawn Steel Shells have given the products of many manu- 
facturers decreased over-all weight, increased strength, improved appearance, 
faster production, greater durability 2s well as other important advantages. 
Pressed Steel Tank Company have been engaged in the manufacture of 
deep-drawn seamless shapes and shells for over 40 years. And they are made 
in capacities as small as one quart and as large as 110 gallons. 
If you have a problem that might be solved by a deep-drawn shape or 
shell, why not see if Pressed Steel Tank Company's knowledge 
and experience can help you? Send us blueprints and available data. 


Of course, there is no obligation. 


__ Steel Tank Company 


1312 Vanderbilt Concourse Building, New York 17 

208 South La Salle Street, Room 2082, Chicago 4 
565 Roosevelt Building, Los Angeles 14 
1434 South 66th Street, Milwaukee 14 





CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Raschig rings 
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Chlorinating tubes 














v 
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E ^ Ingot mold plug 


— 


Scrubbing tower 


Vallez filter 


'... It Can't Hurt Spin Bath! 








THAT'S just ove tough problem in one industry .. . textiles... buttoned up! 
For acid spin bath solutions must stay pure—or else the delicate synthetic 
threads may be ruined. "Karbate" spin bath tanks and heaters* safeguard 
this purity! 

The non-contaminating property of "National" carbon, graphite and 
"Karbate" materials solves problems like this in many industries. . . 

Non-contamination is assured, for example, using "National" carbon 
Raschig rings. It is of great importance to the success of chlorinating tubes 
for aluminum. "Karbate" scrubbing tower operations depend upon this 
quality. The same is true of carbon and graphite ingot molds, plugs and 
stools, or porous carbon filters. 

But it is the unusual combination of physical, chemical and electrical 
properties that really gives "National" carbon, graphite, and "Karbate" 
materials their advantages over other materials. Inquiries are invited from 
the metals, chemical, mechanical, textile, electronic and other industries. 





* Carbon or graphite made impervious to fluids under pressure. 


KEEP YOUR EYE ON THE INFANTRY ...THE DOUGHBOY DOES ITI 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
UC 
General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


BAR OF WHAT? New York, Pittsburgh, San Francisco 


Tbe words "National" and "Karbate' are registered trade-marhbs of National Carbon Company, Inc. 
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Still young at 99. 


It is really worthwhile to use a permanent tracing paper, for 
you never can tell when an old drawing may have to be con- 
sulted or reproduced. In many drafting room files there are 
drawings on ALBANENE that are years old, but are still in 
perfect condition, and should stay that way for 99 years or 
more. Protect your designs, vour inventions, your business 
itself —use ALBANENE! 
ALBANENE Tracing Paper is treated with Albanite, a 
crystal-clear, unaltering synthetic developed by the K & E 
Laboratories. So far as the most severe tests show, it should 
last almost forever. The paper itself is 100% white rag stock. 
The Albanite not only makes it ageless but extra transparent. 
Le And because ALBANENE stays white, it gives strong, con- 
E trasting prints. It’s fine to work on too, with pencil or ink— 
Drafting, Reproduction, Surveying keeps clean and takes erasures well. Comes in rolls, sheets, 


emer nt and Materials 
Slide Rules, Measuring Tapes 


and pads. Write on your letterhead for sample sheet. 


Citbancne 


REG. U. S. PAT, OFF. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK • HOBOKEN, N. J. 
CHICAGO « DETROIT + ST, LOUIS + SAN FRANCISCO » LOS ANGELES » MONTREAL 


PRODUCT ENGINEERING — FEBRUARY, 1945 





WHEN YOU SPECIFY SMALL METAL TUBING 


to p^ MAXIMUM O.D. 


IN THESE METALS: 


SEAMLESS: 


Stainless Steels “Monel” and “Inconel” 
Carbon Steels Aluminum 


Alloy Steels Copper and Beryllium Copper 
Nickel 


WELDRAWnN: Stainless Steels,"" Monel" 


TO THESE STANDARD TEMPERS: 


Temper #1 ... Annealed 
Temper #2... Half-hard 
Temper #3 .. . Full-hard 
Special tempers to your specifications 


OR ANODE AND CATHODE SLEEVES: 


Seamless, Lockseam, Lapseam 


$e cocos dades 


D 


e m NAME IN 


SMALL 
ING 


FOR EVERY SMALL TUBING APPLICATION FROM 56" 0D DOWN 


Si PERIOR Q Seamless in various ana s, WELDRAWN: a Bs wer led and drawn Stainless, **Monel" and **Inconel"* 
oup" 


SUPERIOR TUBE COMPANY, D we "M TUB 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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IMGENEERING 


Before hands and tools and materials can give it 

shape, a Boulder Dam or a new plastics product must first 
exist in the minds of men who know how to 

think ahead of their times . . . and to translate their 
thoughts into practical action. 

That is what Victory Plastics Company offers you in 
INGENEERING*: new ideas... sound counsel on the 
right plastics materials . . . development of new fabricating 
techniques when necessary for economical production. 
All await the opportunity to give your 

postwar product the competitive advantage 

of something new in plastics. 

Victory Plastics Company, 

70 Scabbard Street, Hudson, 


Massachusetts. 


9 


PLASTICS COMPANY 


COMPRESSION TRANSFER 
INJECTION LAMINATION 


SATURATION 


COPYRIGHT 1948, VICTORY PLASTIC® CO 
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yntroducing **Control Gaging*^—A New Technique 


*XPERIENCE spot-lighted the necessity for gaging at the 
, machine by which the operators themselves could quickly 
ete any tendency towards “out-of-control” running. 


Setting go-no-go gages at the specified tolerance was in- 


(effective. Studies resulted in development of a simple technique 


Which we have called “control gaging.” 

This new technique, now used by Hunter on all control- 
Bharted operations, has proved very efficient. On short-run, 
Blose-tolerance jobs, where control charting cannot be effec- 
lively applied, control gaging obtains a degree of control 
tomp rable with long-run control-charted jobs. 

[n control gaging, the setting of the gages is determined by 
$ simple mathematical analysis of samples from the machine. 

hile running, the operator draws 5 pieces produced in suc- 

J I I I 


THIS PROBLEM posed in the last paragraph above is illustrated by the models 
below. The heights of the bars show the relative frequencies with which con- 
ol gage limits are exceeded. Note the strong positive shift in these fre- 
vencies with off-center running. Control gage setting for sample size 





i 


NTER PRESSED STEEL COMPANY, LANSDALE 


cession, passes them through the control gage, and notes the 
number of failures at both limits. If, for example, over 2 pieces 
fail at the high limit the machine is running to the high side. 
A combination of low and high failures exceeding 3 pieces 
indicates the range has increased. 
Suppose a machine is producing parts with a tolerance of 
t .003". Now assume the machine setting shifts so that pro- 
duction is running + .004" — .002". The machine operator 
has only one chance in 44 of detecting the shift using con- 
ventional gage limits. Control gages, however, would definitely 
show the machine was off center through an increase in number 
of gage failures (beyond the 2 high max.) to 26% of the lots 
checked. The ratio of efficiency is at least 10/1 in favor of the 
control gage method. 


5 =X’ +.577 R. If you are not already acquainted with statistical methods 
for quality control we recommend that you promptly obtain copies of ASA 
Bulletins Z1.1-1941, Z1.2-1942 and Z1.3-1942 from the American Standards 
Association, 29 West 39th Street, New York, N. Y. 


«m 





PENNA 


MINIIVIIT ES 
ANENT SET | 


. . . Under Heavy Loadings and 
where Service Conditions are Severe 


well as under anvils of forging hammers and many 
other types of machinery . . . where loadings are heavy 
and severe service conditions exist . . . FABREEKA 
absorbs impact shock and isolates vibration with 
MINIMUM *PERMANENT SET." 


WDD 


This is important,— being a principal reason why 
FABREEKA continues to give high efficiency after 
long periods of extremely hard use. 


In the automotive, aviation and railroad fields,— as 


5S Principal Characteristics 
o FABREEKA 


l Limited Resiliency 2 High Damping 
* 3? Minimum **Permanent Set" 
4 Great Strength . . . 5 Long Life 


a 


Prodact Engineers and Machine Designers are turning to FABREEKA to 
solve many problems in the absorption of impact shock and the isolation of 
transmitted vibration. Write for our Engineering Book: Fabreeka for 
Impact Shock, Vibration and Noise. 


FABREEKA PRODUCTS COMPANY, INC. 
2224 SUMMER ST., BOSTON 10, MASS. 


New York Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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Whi Serwey Shout 
MORE PEASE BLUEPRINTING MACHINES IN USE 
THAN ANY OTHER PRINTMAKING EQUIPMENT 


| | 

98 NS GN EO SS &: 
| | BS 

| | | 

ji ! 1 | 


| 
| 
+ | 
| 


PEASE 22-16" Continuous Blueprint- 
ing and Processing (Washing, Developing 
and Drying) Machine has an actual produc- 
Non speed of 20 Jeet pe r minute. 


PEASE PREFERENCE, by engineers and commercial blueprinters 
from coast to coast, is based on quality prints, economical 
operation, long life, trouble-free service, and fast production. 
Pease Continuous Blueprinting and Processing Machines 
produce high grade prints at a speed of 30 feet per minute 
with Pease "22" (not shown) and 20 feet per minute with 
Pease “22-16” illustrated . . . The cost is extremely low—one 
cent (and even less) per square foot of finished blueprints. 


—— == Why not be guided by survey— let the tracing reproduction 
—* SENSITIZED PAPERS... — machines outstandingly preferred by users help you translate 
or use with any Blueprinting or White- e e » i 

printing (Dry Direct Process) machines, reconversion plans into realities. 

are uniformly dependable for produc- T'hi 
ing quality Blueprints, Blueline Prints, 


Brownprints (Negatives), Brownline Write for descriptive literature and ‘prices today. 
Prints and Multazo Whiteprints. 
= 


AWB OTHE C.F PEASE COMPANY 


2684 WEST IRVING PARK ROAD * CHICAGO 18, ILLINOIS 
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For Springs with High Compression Strength 
\ . call WICK and SPEN 


The Ww ire in a helical compression spring Is stressed in torsion. 
It is important, therefore, that the torsional strength of the 
wire be sufficient to carry the maximum load. Consideration 
must also be given to the dimensions of the spring— the amount 


of motion required and the properties of the material used. 


Finding the answers to such problems.is second nature to 
our experts Wick and Spen. For 124 years Wickwire Spencer 
has been helping to solve problems involving the use of wire 
and wire products. Our spring and formed wire specialists 
design every conceivable type of spring—and the steel we use 
is made in our own open hearths, drawn, formed, tempered 


and tested in our own modern mills. 


Write now for this Free Book If you are planning a post-war product involving the use of 
ook “Sprin and Wire Forms” gives 
le data relating to spring perlormanmnce, 


| information, formulae and tabh springs, our engineers are ready to help you. Just write Spring 


I 
to help in proper spring selection. For 


copy write Spring Division, Wickwire Division, Wickwire Spencer Steel Company, New Bond St., 
Steel € ompany, New Bond St, : 


r 6, Ma Worcester 6, Mass. 


WICKWIRE SPENCER STEEL COMPANY 


EXECUTIVE OFFICES —500 FIFTH AVENUE, NEW YORK (18), N. Y. 


springs or formed wires, or id you have a question regarding 


Abilene * Buffalo * Chattanooga * Chicago * Detroit * Houston * Los Angeles * Philadelphia * San Francisco * Tulsa * Worcester 
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THESE GAGES WERE NEEDED IN QUANTITY — 
AND THEY HAD TO BE RIGHT! ! ! ! 


accuracy that. 
would permit full insertion of the 
master plug, without dur or 


at is integrated in all Vinco 
products. This excep- 

al ability to work consistently 
| microscopic dimensions and 
dose accuracy is our 


-. MINCO CORPORATION, 


SALES 7 Mh 


MILLIONTHS OF AN INCH FOR SALE BY V 


tG Lum orr 


Semi-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker + Angle Tangent to Radius Dresser 
* Index Plates * Precision Vises * Sine Bars — Straight-side Spline, Serraticn Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 
Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears * Munition Gages * Propeller Hub Gages * Built-up and Special Gages + Geor 


Roiling Fixtures * Spline and Index Fixtures * Hydraulic Power, Control. Utibiration ond Distribution Units * Engineering, Design and Development 
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Oil Company Uses Meyercord Decals 
for New Coded Lubrication System 


By the use of matching numerals applied with decal- 
comania, an ingenious ‘‘Coded Lubrication System”, 
developed by a nationally known oil company, now 
provides positive identification between all lubrica- 
tion points...grease guns...oil cans...storage 
containers. Meyercord Decals are used throughout 
because of their brilliant, lasting visibility, ease of 
application, and resistance to oil, grease, vibration, 
acid, abrasion and température extremes. Meyercord 
Decals are the modern method for all nameplate 
identification. Investigate their flexible, low-cost use 
for your plant or product...for trademarks, oper- 
ating instructions, wiring diagrams, factory charts, 
color codes, etc. They’re washable and durable. Any 
size, design or colors can be produced for application 
DECAL CHECK CHART to any commercial surface. Free designing and tech- 
Tells how to select and nical service is at your disposal. Write for literature. 
ux — — Please address all inquiries to Department 16-2. 


Conveniently arranged in 
file folder f orm. Write for 


free Check Chart today. Buy War Zo (4 - auc ZTee⸗ Them 


THE MEYERCORD CO. 


World’s Largest Manufacturers of Decals 


CHICAGO 44, U.S.A. + SALES OFFICES IN PRINCIPAL CITIES 
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the answer to many service and produc- 
s. It is available in coils or cut lengths, 
5'' widths. Write for the Weirzin booklet 
complete story of a product that offers 


intial business advantage. 


» W. VA. Sales Offices in Principal Cities A 


TION Executive Offices, Pittsburgh, Pa 
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O 


Then subiec 


repeat after 


photos 


Jis tested failed 


Of course, it isn't technically a plastic, but it is so near to it that we use Cloth Bound 


the term to emphasize its use possibilities. Through various chemical A danced di e OE 


kept bind your 
CATALOG — SALES MANUAL — 
a plastic joined with the flexibility, strength and fabricating possi- INSTRUCTION BOOK, ETC. 

in HOLLISTON Book Cloth — dur- 
bilities of cloth. Any kind of cloth from a fine cambric to burlap. able, impressive, hard-to-soil, easy- 


to-clean. 


treatments we build into or upon a cloth structure the characteristics of 


i : ' Write f les. 
Think of these materials as "flexible plastics" in helping to solve your post war — 
Consult your printer. 


material problems. Do not confuse these and other Holliston processes with or- 


dinary cloth finishing. We prepare cloth with special characteristics to serve 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
special needs 
Consult our Research Department. TRACING CLOTH — PHOTO 
CLOTH RUBBER (PROCESSING) 
CLOTH BOOK CLOTH 
SHADE CLOTH SIGN CLOTH 


The HOLLISTON MILLS, Inc. MEM ROI 


pounds, filled, impregnated, coated 
— to form a material with charac- 
teristics of a plastic and the flexible 


NORWOOD, MASSACHUSETTS strength of a woven fabric. 


Sales Agents in Principal Cities 


special needs functional or decorative. 


Processors of Cloth for Special Purposes 
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Only from Ampco can 
you get all of these 
| services and benefits: 


f 
Distinctive properties 
of resistance to wear, im- 
pact, fatigue, corrosion, 


A series of engineered 
alloys — with physical 
properties to fit your 
application. 


Quality control to hold 
these properties within 
narrow limits. 


Diversified production 
facilities — coordinat- 
ing in one place all the 
commonly used metal- 
working processes. 


Engineering and pro- 
duction "know-how" to 
give you a practical 


A nation-wide organi- 
zation of field engineers 
to assist you. 


A record of proved per- 
formance in hundreds 
of leading makes of 
equipment. 


A national reputation 
that makes Ampco Met- 
al parts a sales asset. 


X Wu (^ Xu» 







manufacturing program. 
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to Wear and Failure 


To the basic advantage of Ampco 
Metal—its exceptional resistance 
to wear, shock, fatigue, and cor- 
rosion — the centrifugal casting 
process adds plus values. Cast 
under pressures 50 to 300 times 
as great as in sand casting, Ampco 
centrifugally cast parts are the 
practical equivalent of "liquid 
forgings’ —100% sound (avoid- 
ing costly rejections), 


closer to finished size i 





Metal 


Specialists in engineer- 
ing, production, finishing 
of copper-base alloy parts 


Ampco Metal, Inc. 


Milwaukee 4, Wisconsin 


Ampco Field Offices 
in Principal Cities 


Centrifugaily-cast parts 
of Rmpro mületal lengthen 


life of machinery... 





(saving metal). The Ampco or- 
ganization furnishes all types of 
machining . . . rough, semi-fin- 
ished, or ready for assembly . . . 
fabricated from an engineered 
alloy under close metallurgical 
control. . . . Let Ampco's broad 
facilities and experience play a 
constructive part in planning 
your post-war product. Write for 

bulletins and services of a 


competent field engineer. 
men. ry 








P.E. 3 


<> 


OF YOUR llb 
DEPARTMENT 


Is all you need to make Bruning Black and White Prints 


e Have all the prints you want—exactly where you 
want them! No need for a separate "department" when 
you make Bruning Black and White Prints! Simple, 
compact Bruning BW equipment—like this 75-159B 
BW Printer-Developer—easily fits into your engineer- 
ing department or drafting room—needs no plumbing. 
This machine gives you big-volume production with 
one operator. BW Prints, too, are made faster than blue 
prints—there’s no washing and prints are delivered 
ready for use. No matter how many—or how few—prints 
you use per day, there is Bruning BW equipment to fit 


your needs. Mail the coupon for complete information. 


CHARLES BRUNING COMPANY, INC., 


vie Mons Awme Cid. Mm — | CHARLES BRUNING COMPANY, INC. 


Please send me your free booklet giving up-to- 
date information on Bruning Black and White Since 1897 
Prints. I understand there is no obligation. NEW YORK CHICAGO LOS ANGELES 


Name Birmingham Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 
iddress St. Louis San Francisco Seattle 


City 
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FABRICATED BY WELDING 


: d 













1 
1 
1 
i 
i 
5 
| 
$ 





American Welding engineers The latest addition to the 
will gladly give you the benefit many weldments engineered and produced 
of their experience. À consul. by us is a 12" pipe valve body. Six resistance 


ti bring fo light un- i 
Pee N welded steel rings, assembled by arc weld- 


ing, complete a unit 31" wide and 21⁄2” high. 


heard of possibilities when 
American ingenuity is put to 


work. We invite your inquiry, 


fu ! Our facilities and experience enable us to 
it will receive prompt attention 

without obligation. efficiently produce quality products from 
the simplest welded steel rings, diameters 
from 4” to 8’, thicknesses from 1/4” to 3”, to 


weldments that include hundreds of pieces. 


THE AMERICAN WELDING & MFG. CO. 


WARREN, OHIO 


AMERICAN WELDING 


STEEL PRODUCTS FABRICATED 
BY RESISTANCE, ARC OR GAS WELDING 


Buy Wore War Sounds 
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63M 62M 62D 63 63K 63K 63KD 63K - 
^ (Block Nickel Finish) Spec Spec Spec Spec f 


* 


BY SPRING BINDING POSTS | 


Lj 


ASSURE A POSITIVE VIBRATION -PROOF CONTACT! | 


I. The spring — unseen but most important, is de- Eby Spring Binding Posts are made to a traditional 
signed for long life with minimum pressure loss in standard of quality and workmanship, backed by years 
service — corrosion resistant. of experience and a long list of satisfied users. The 
The "D" shaped hole grips the finest wire and holds actual styles shown are illustrative of the wide variety 
it in perfect contact. This special Eby construction 


- and the great possibility of the use of Eby Spring 
gives correct, uniform tension across the entire sur- 


; Binding Posts. 
face ol the wire, 


Eby spring posts have dual guides — makes posi 
tive alignment of insertion holes. 


Made from the highest quality material to meet H lJ G H H. 


rigid manufacturing standards and assure maxi 


mum electrical conductivity. A BINDING 

Recognized standard finishes are nickel, silver, 

black nickel, and cadmium. POST FOR 

Insulating bases, shields. bushings, and spacers ii 

iatwek: 0 o EVERY USE! | INCORPORATED 
Cap markings are supplied such as: ANT; REC; 18 W. CHELTEN AVE. 
GND; HI; A; C; Line; —; --; L1; L2. 

Most items are carried in stock in sufficient quantity PHILADELPHIA 44, PA. 
to assure quick preliminary deliveries 


[] 
A 


6146 
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This unique apparatus, developed in ‘The S$. K. Wellman Company labora- 


tories, measures minute quantities of oxygen in powder metal formulas 


. .. come better friction materials 





@ In the world’s largest laboratory devoted to 07 - 












friction materials, we are constantly finding ways / 


The “INSIDE STORY” of 


to produce better clutch facings and brake linings. 


POWDER METALLURGY 


Thats why Velvetouch has established so many 
enviable records for long wear and smooth oper- 
ation in all types of earthmoving, automotive, 


| 

industrial and machine tool equipment. Be sure to | 
specify this all-metal friction material in your next 
| 

clutch or brake design. 
THE S.K. WELLMAN COMPANY | 
1374 EAST Slst STREET — *  »* CLEVELAND 3, OHIO | 
Velvetouch is 4// metal —a | 

combination of powdered f 





metals, compressed, sin- 
tered and welded to a solid i CHAPTER il. For maximum strength and 
steel backing. heat conductivity, the powdered metal 


friction materials are firmly bonded to 





steel backing plates. Photo above shows 


— — — steel "cores" being stamped out for 


For Brake and Clutch P) SQ i Velvetouch facings 
oe LEVEE 
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FEBRUARY, 


Who e “You Cant Do Anything 
x Weather”? 


Boeing B-29 Superfort- 
resses are equipped with 
cellular rubber window 
gaskets made by Sponge 
Rubber Products Co. Gas- 
kets prevent loss of warmth 
and air pressure; provide 
sea-level comfort for fight- 
ers five miles up. 


| 


E's wrong. You can. It is being done costs, speed production,step up usefulness. 


now in combat equipment: planes, | Production Capacity Available Now “ef 
Most of our production is devoted Hundreds of different shapes and forms 


bil TI | | * to cellular rubber parts for planes, | can be made to order. Soft Spongex' 
)11€S. 1€% arry Jood weather witn i iee “ke tz "A s > . . . 
y ¢ 5 ships, jeeps, trucks, tanks and other | with interconnecting cells and soft and 


them wherever they go. combat equipment: also materials i — ; sd 
y 8 for other industrial plants in war | hard Cell-tite* with non-connecting 
Molded cellular rubber gaskets, tested | production. Let us help you mow | ceils are compounded and molded to 


in the 40-below zero cold of the stratos- | With your war work. meet your specific needs — whether it’s a 
phere will shut out cold or heat, smoke, small part to add salability to a house- 
dust, and irritating pollens. They'll seal the picture win- hold appliance, or a complicated gasket for an auto- 
dow of your living room; lock tight the door of your motive assembly.' 21 years continuous experience with 
300 m.p.h. plane. Wherever there is a problem of sealing, cellular rubber have readied our staff for your toughest 
sound deadening, vibration dampening, insulation, or problems. We're all set to work with you now. Write, 
cushioning, this versatile light weight material will cut wire or phone for further information. 


— Jen 
TU aa 


trains, ships, ambulances, buses, automo- 


| 
| 
| 


Typical molded — EET We also 
and die-cut pieces of any required density to meet special i Ma call tee Soar at ee 
sistant to damage by abrasion, moisture, temperature changes, corrosive vapors, gasoline, oils. 


Sponge Rubber Products Co. 


123 Derby Place, Shelton, Conn. ° Plants in Derby and Shelton, Conn. 
Sales Offices: New York * Chicago * Washington * Detroit 
WORLD'S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 
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ANELYTE is more than a trade-name for a 

wide range of structural laminated resinous 
plastics. The mass-production of sheets, rods, 
tubes, molded forms and fabricated parts — 
research and engineering accomplishments . . . 
plus accumulated application knowledge—adds 
further significance to the name. The sum-total 


is expressed in PANELYTE Service . . . from 


1s a service 


As Well As A Complete Line Of Thermosetting Plastics! 






and insulating parts for you — in less time — 
and at lower cost. PANELYTE engineers, famil- 
iar with properties, advantages and limitations, 
can recommend the specific grade best suited 
to a given application. Their design advice can 
prevent costly errors. Efficient, straight-line pro- 
duction assures adherence to specifications and 
prompt deliveries. 
















1g coast-to-coast! Avail yourself of PANELYTE Service by giv- 
to Come to PANELYTE for reliable, up-to-the- ing us detailed information on the design and 
de minute information on the use of thermosetting use of the part in question. 
ot plastics. Ask us if and how laminated plastics 
^h WrNe for factual Data Book! 
t 
est a 
€ —* 
Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
9 Denver, Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
TS IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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tiny strip of resin-impreg 
nated duck és only 3% 
inches wide and is 
iow -pressure 
molded in 

lengths up 

to 20 


feet 


readily produced by Weldwood low-pressure molding 


HE photo above shows a large size 
| unit recently molded by our Algoma, 
Wisconsin plant. 


Measuring 26 feet in diameter by 
feet 5 inches in height, this interesting 
example of Weldwood low-pressure 
molding utilizes fiber glass skins with 
special filler inserts. It was made in 
twelve sections and is the top part of a 
completely molded structure, 22 feet 
high by 26 feet in diameter. Light in 
weight, exceptionally strong, it has un- 


usual dielectric qualities. 


If you are interested in plywood 


variety under 


for any purpose —you will find the greatest 
the Weldwood trademark. Present production includes the 
following types of plywood and plywood products 

Douglas Fir Tempered Tekwood* Armorply* Weldwood 
California Pin Northern Hardwoods Low pressure plastics 
Molded Weldwood Southern Hardwoods 
Tekwood* 


Tempreg* 


eRegistered 


616 West 46th Street, New York 19, N. Y Branche 


Experience in this type of fabrication 
convinces us that low-pressure molding 
of both large and small parts will an- 
swer many of Industry's post-war prob- 
lems of design and production. Especially 
where large units are required in small 
volume, Weldwood low-pressure mold 


ing is fast and economical. 


New materials, new combinations of 
old materials, new production techniques 
have been developed by United States 
Plywood Corporation, and are at ) our 
disposal. Our research staff would like 


to work with you. 


WELDWOOD Plywood 


UNITED STATES PLYWOOD CORPORATION 


World’s Largest Producers of Plywood 


in Principal ¢ es 
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Struthers Wells introduces the... 


SINGLE WING 






















U. S. Patent 
No. 2,287,933 
Other Patents Pending 


-Tangent 


NETS 








2 " for fart, economical 
pa PRODUCTION 


Me a 


ion 





ing 
an- 
ob- 
ally 
al] 


ld 


ae on Struthers Wells Single Wing Tangent 





Bender has been designed for applications 
requiring more frequent die changes and 

<I Ke shorter runs. It provides tangent bending 
— wen to precision-tolerance, greatly increased 
ee production on difficult operations—with 
fewer expensive man-hours. This hydrau- 


lically operated machine is also an im- 
proved brake. Tangent bending should 











ike enable you to produce better and more 
economical metal furnishings . . . 
Write for Bulletin No. 57-T 
_ Struthers Wells double wing STRUTHERS WELLS CORPORATION 
^ SPECIAL EQUIPMENT DIVISION 
Ah duty hyd l 
machine forgreater pro. TANGENT TITUSVILLE, PENNA. 
A ag coe ee —— BENDER Plants at Titusville and Warren, Pa.—Offices from Coast to Coast 
1945 
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For sanitary reasons a certain promi- 
nent manufacturing C ompany wanted 
these parts tor meat grinders made 


in single-piece stampings. But, be- 





4 


= cause it is quite a trick in stainless steel to push 
through a neck off center like this and curl the 
edge, the only solution that was offered was a 
two-piece welded job—until the company put 


the problem up to Presteel. 


702 Barber Avenue, 


ALLOY STEELS ANGT 
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OTHER METALS COLD 





An Unusual Stamping Job in Stainless Steel 


We offer the successful result as another indi- 
cation of our flexibility. Extraordinary tooling 
experience and. fast, accurate presses will permit 
Presteel, when the time comes, to turn to 
civilian production immediately — without the 
problems of equipment reconversion. Mean- 
while Presteel engineers will be glad to help 
you with your new design or redesign planning. 


Write to 






SSED STEEL CO. 


Worcester 6, Mass. 


FASHIONED SINCE 1883 
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HERE'S A PICTURE 


When you look at à small part by Pomet, you usually see 


an example of how the limitations of conventional pro- 


duction methods were overcome. 


Pomet powder metallurgy opens up a whole new field of 
possibilities in the fabrication of small parts in bronze, 
iron, steel and other metals. It widens the scope for de- 
signers of wartime products and promises new economies 


in peacetime production. 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


POWDER 


A SUBSIDIARY OF GENERAL 


30-48 Greenpoint Avenue 


ODUCT ENGINEERING — FEBRUARY. 1945 


LICKED LIMITATIONS 


If you need dense, intricate parts in quantity, it will pay 


vou to learn more about the new Pomet techniques. 


Special characteristics like hardness, ductility, wear re- 
sistance and tensile strength can be incorporated to order. 
Machining is either entirely eliminated or reduced to a 


minimum. 


We will be pleased to quote on blueprints orspecifications, 
or send you literature on request. 
‘ 
DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


METALLURGY CORPORATION 


BRONZE CORPORATION 


Long Island City, N.Y. 





[| 


designed and 


PATATE Tan Waco 


/ 





X Plan NOW to enlist the aid of GRAMMES 
Contract Service to develop ideas and blueprint your 
postwar metal product. The stove trim illustrated is 
but one of the recent achievements of our designers 
and engineers . . . other postwar product develop- 
ments include several radio units, soft drink dispenser, 
new type snap locknut, parts for refrigerators, gift- 
ware, and other consumer and industrial products. 
These assignments indicate the versatility of our 
product development staff and how they have assisted 
others in accomplishing the desired end result. 

Since 1875 GRAMMES has collaborated with 
manufacturing leadérs . . . automobile, aviation, radio, 
refrigerator, and other key industries...in creating 
metal products of distinction. We are specialists in giv- 
ing products the sales-creating features that flow from 


"above average" design and decorative beauty of color. 


326 





With two "E" awards, we're producing for Victory, 
but our Contract Service offers Research, Design, and 
Engineering aid NOW. Improved production tech- 
niques and increased plant facilities enable us to handle 
a few additional accounts requiring volume production 


for eventual postwar manufacturing. 


GRAMMES FACILITIES INCLUDE 


Stamping, Drawing, Spinning, Etching, Embossing, 
Lithographing, Enameling, Hard Enameling, Plating, 
Spraying, Wire Forming, Drilling, Welding, Machin- 
ing, Heat Treating, Anodizing (Alumilite), Tools 
& Dies and Line Assembly. 


Send for booklet describing 
"Contract Service by Grammes”. 


: 


L4 unmmes 


MASTER CRAFTSMEN IN METAL... SINCE 1875 









L. F. GRAMMES & SONS, INC. 
62 Union St., Allentown, Pa. 


NEW YORK + CHICAGO + DETROIT + CLEVELAND + MILWAUKEE + PHILADELPHIA 


Two Awards 


Tha 
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SARAN IS EASILY FABRICATED 
FROM STOCK MATERIAL . ... 


A little ingenuity and some stock Saran go a long way 
in developing new, useful products, particularly when 
you need something to resist the action of corrosive 
materials ... Shown here are only a few of the things 
we have developed in our own laboratories to meet 
industrial needs. On the top is an anti-splash acid 
funnel made from a sheet of Saran and half of a pipe 
coupling. At left is an anti-splash acid pitcher and an 
acid condenser. All were cut from stock material and 
welded by simple methods, with tools easily available. 
It will pay you to investigate the versatility and ease 
of handling of Saran. 


Send for our latest P-11 Technical Bulletin, just off the press, 
which illustrates methods of welding Saran. Let us put you on the 
list to receive our coming new P-12 Bulletin covering the fabrication 
of Saran. 


HODGMAN RUBBER CO. 


FRAMINGHAM, MASSACHUSETTS 


New York 16 Chicago 2 San Francisco 5 
261 Fifth Ave. 173 West Madison Ave. 121 Second Street 


Scran tube, pipe, fittings, sheet, rod and extruded 
products of rubber and plastic—Horco-X coated fabrics 








FOR AGITATORS .. . FOR BEATERS... 
FOR CARDING MACHINES . . . FOR 
GRINDING MILLS . . . FOR SIFTERS ... 
“OR iti “LE ANES.. . FOR ELECTRIC © 
E. FOR GAS ENGINES . . . 
FOR PULP GRINDERS . . . FOR GASOLINE 
ENGINES .. . FOR JORDANS .. . FOR 
STEAM ENGINES . . . FOR PAPER MILLS 
*R 3 P!o.. 9 R RUBBER MILLS 
I RE '".K "U 4 '$... FOR SAW 
MILLS . . . FOR SHOVELS . . . FOR 
ROLLING MILLS . . . FOR AGITATORS 
I n iil lg meld 


AA HINES . . . FOR GRINDING MILLS 
FOR SIFTERS . . . FOR DIESEL 
ENGINES . . . FOR ELECTRIC MOTORS 
. . . FOR GAS ENGINES . . . FOR PULP 


*OLINE ENGINES 


‘ey -— n " 
CIAA 
DEFENDER METAL has 
been alloyed especially for mal- 
leability, strength and tough- 
ness. Withstands shock loads 


.. . hammer-blow strains ... 


without cracking or chipping. 


If you want the machines you 

design to earn a reputation 

for dependable service, then 
specify DEFENDER METAL. 
This is a sure way to eliminate 


premature bearing failure. 


There are ample supplies of 
DEFENDER available. No 
priority required. Write for 

complete information. 


& 
“YA ` 


hen 


MAGNOLIA METAL CO. 
18 West Jersey Street 
Elizabeth 4, N. J. 

+ 


MAGNOLIA METAL CO. OF CANADA, LTD. 


2028 Manufacturers Street 
Point Ste. Charles, Montreal 














MOLDINGS OF MERIT BY 
WATERBURY COMPANIES, INC. 


COMPRESSION 
TRANSFER 


INJECTION 
Ww ———— E 


Companies, 


Inc. have the Facilities 


for Designing and 


Manufacturing Pro- 
ducts, Parts, and As- 
semblics to Custom- 
er's Specifications in 
Plastics and Metals, 
or in combinations 


of both. 


7? XCELLENCE in mold making is Waterbury's 
forte. Their complete facilities are un- 
equaled for intricate mold work, for Waterbury 
has the equipment and ability to build special 
machinery when required for unusual opera- 
tions. When fine handwork is called for Water- 
bury has the craftsmen. W'aterbury Companies' 


Engineers and Designers 
welcome your inquiries. 


uU Is 
INC Dy 


£y 
182 W 


—E a 


BUY MORE WAR BONDS 
HASTEN VICTORY 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT 
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@ Assembly of numerous products can be speeded by 
the consistent quality and uniformity of T & W Stampings... and 
the product can often be improved. Years of experience have con- 
tributed to Transue's ability to furnish stamped steel parts of close 
tolerance, uniform sectional thicknesses, and required physical prop- 
erties. Thus, T & W Steel Stampings usually require less machining, 
less finishing, less time in assembly... . more economical for you. 


Designers and Makers 


7 TRANSUE : 
WILLIAMS 
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YOU CAN RELY 


upon this high trans- 
parency to last, too. ? 
No matter how long 
they're kept, 
Arkwright Tracing 
Cloths do not 
become yellow or 
opaque. 


Arkwright Tracing 
Cloths make details 
on a blueprint stand 
out like a light is 
because they're 
S highly transparent. 


WHY DON'T YOU TRY 


Sold by leading drawing 
material dealers everywhere 


Arkwright Tracing Cloths 
on your next job? For 
permanent transparency 
. sharpness of repro- 
duction they just 
can’t be beat. Arkwright 
Finishing Company, 
Providence, R. I. 


4 bnt 


AMERICA'S STANDARD FOR OVER 20 YEARS 


Open the way — 


to stepped-up production with 
high frequency induction heating 


Here is your answer to production problems in metal working— 
a technique of applying high frequency current to give rapid, 
localized, intensive heat . . . quickly, easily . . . and economically. 
Now all the material you need on theory, 

practice, and application has been gathered 
together in one convenient and comprehen 
sive book—ideal both as an introduction to 
the possibilities of induction heating, and as 
a ready reference handbook of design and 
procedure. 


Every manufacturing executive and tech- 
nician with metal working problems requir- 
ing high temperatures—for hardening of 
metal parts, joining of metal assemblies, or 
similar operations—will find in this book that 
there are tremendous possibilities for more 
efficient, more uniform, more economical 
production through the use of high-frequency 
induction heating. 


Just Published! 


HIGH FREQUEN 
INDUCTION HEATING 


By Frank W. Curtis 


Consulting Engineer, Springfield, Massachusetts 
235 pages, 5V4 x 814, 249 illustrations, $2.75 


Written by a specialist in the field, this book gives a clear and thorough 
inderstanding of the practical techniques of this stream-lined method of 
heating metals . . . explains the fundamental electrical principles involved 

. defines its range and scope describes construction design of 
induction-he: iting coils . . discusses in detail many applications of induc- 
tion heating to specific heating problems and discusses the marked 
effect the technique will have on manufacturing methods and future con- 
structional design. 


Gives the principles, design 
details, and techniques of high 
frequency induction heating 


. Principles of Induction resulting in 
Heating ...rapid, almost instantaneous heat- 


. Types of Induction-Heat- ing " 
ing Equipment ...Closer control of heating to re- 


: * stricted fac 
. Design of Induction-Heating — 


CONTENTS 


Coils 


. Brazing, Soldering and 


Joining 


. Hardening and Heat- treat- 


. Fixtures for Induction 


Heating 


. Miscellaneous Induction- 


Heating Applications 


. Designing for Induction 


Heating 


. Dielectric Heating 


McGRAW -HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
Send me irtis’ HIG H FREQUENCY 


10 days’ examination on approval 


ew cents p« ge, or return 


order.) 

Name 
Address 

City and Stat: 
Position 


Company 


bo 


le 1 
K 


.uniform results according to fixed 


time schedules, with  rejections 
almost eliminated 


.economy of materials through use 


of higher carbon steel, surface 
hardened by induction heating 


.no cleaning operation to remove 


discoloration or deposits 


.improved surface-grain structure, 


increased hardenability 


no warping or deformation, mak- 
ing straightening operations un 
necessary 


See it 10 days 
Send this coupon! 


INDUCTION HEATING for 
10 days I will send $2.75, plua 
tpaid. (Postage paid on cash 


(Books sent on approval in the United States only.) 


/SSEERESREREERERRAREERERRAERERRESERRRSSEDEREESRERESRERSEEAREOSEESEUBEOESEERMEPSBSESAR 
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EFFICIENT PRODUCTION 


are Done Right 


One of Many Reasons Why Amos Jobs 


WHETHER YOU NEEO 1 
do casus URN 
FOR ELECTRICAL APPLIANCES rc: í 


-i = 


Sy 
2 OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 


D M ML A n 


o D pues 
TOOLS DT Mui dv. v 2 
ae ci tie To meet customer requirements exactly, you see 
CASES FOR d/Os CLOCKS. I caMERAS. /L— JEWELRY — 4 ‘ 
d here a battery of injection presses in the Amos 
BATHROOM FIXTURES Z> MEDICAL ACCESSORIES p 


Or Anything VITELLE aN I | 
p PE, Oe P Y molded most efficiently. In the insert above, 


plant— where any thermoplastic material is 


you see the new building—now under con- 
struction —to expand Amos facilities for mold- 


ing plastic parts and products. 


Efficient production is but one of many reasons 
why Amos jobs are done right. Other reasons 
include— experienced engineering —the right 
plastics in the right places— perfect die work 
—accurate finishing, with quality control of 
every operation. 

From engineering to finishing, Amos does a 
complete job— and does it right. Just send us 
your drawings or write us what you have in 


mind to be molded in plastics. 


AMOS MOLDED PLASTICS - EDINBURGH, INDIANA 


Division of Amos -Thompson Corporation 
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Fits In Where Other 
Bearings Can't Be Used 


A split bearing is nothing new. Probably the 
hrst sleeve bearings ever used were split bearings. 
But it took man a few centuries to discover that 
ball and roller bearings could also be split by a 
patented process. 


These Split bearings, because of their divisible 
races, are easy to fit on crankshafts, gear clusters, 
compressors, shaft flanges, accessory drives, con 

) ) i 


necting rods and other places where solid-race 


bearings cannot be used 


Split Bearings will deliver the same perform 
ance you get from a solid race bearing plus the 
fact that it is divisible. It is manufactured to 
A.B.E.C. 1 tolerance, a guarantee of efficient, long- 
life performance — ball or roller, in radial or 
thrust type. 

Split Ball Bearings are 
held together with spe- 
cial taper-head screws. 
To divide bearing, un- 
screw with socket-head 
wrench. Divisible races 
permit assembly where 
solid-race bearings 
can't be used. 


*DIVISIBLE RACE BEARINGS: 


Pa 


TUBE FITTINGS 


provide connections 
— La dea 


than the tubing itself 


Simple design permits install- 
] ing short tube lengths in 
cramped quarters. 


Grip obtained by positive 
2 collet grip—not by cutting or 
digging into tube. 


Compression nut compensates 
for variations in O.D. of tubing 
due to commercial tolerances. 


Pulling stresses and vibra- 
tions are directed away from 
angle of flare. 


Long bearing surface of collet 
5 nut places heavy load on tube, 
and supports flare. 


Leak-proof and Vibration-proof . . . No Cutting 
into Tube . . . Easy to Assemble or Disassemble 


For tight, permanent connections under even the most severe 
operating conditions, use patented Logan ‘Collet Grip" tube 
fittings. In this exclusive design, the compression nut presses 
the slotted collet nut to the tube, providing a grip that cannot 
loosen under vibration or shock. Connections are actually 
stronger than the tubing itself. 

No threading, welding or soldering is required. Fittings 
are easily and quickly assembled, and can be disassembled by 
simply loosening the compression and collet nuts. ‘Collet 
Grip" tube fittings can be re-used repeatedly without damaging 
the threads or the collet nut. 

Specify Logan “Collet Grip” fittings for all industrial and 
hydraulic applications where permanent, safe tube connections 
are required. Standard types for tube sizes from '/4’’ to 1” will 
accommodate tubing having a wide range of wall thicknesses— 
no expensive stocking of different weight fittings 
is necessary. Consult Logan engineers about spe- 
cial types and sizes to fit unusual requirements. 


Pree ADDITIONAL DATA... 


This new booklet contains complete details, specifica- 
tions and diagrams for each type of fitting; also valuable 
engineering information. Write for Catalog 44. 


— 


C 5, 


LOUET GRIP LOGANSPORT MACHINE CO., INC. 
b am 


912 PAYSON RD. * LOGANSPORT, INDIANA 
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Ask a T & W Forging Engineer About Designing to Take 
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Advantage of Economies Available. Through’ Forging 
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]TRANSUE & WILLIAMS 


H STEEL FORGING CORPORATION: ALLIANCE, O. 
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wo PLATING 


| @ WHAT YOU SEE in Nickeloid Metals is brilliancy of finish 
| . inexpensive basic metals plated with a permanent and 
| durable finish that lends eye appeal and sales appeal to a 

product. WHAT IS HIDDEN — what we would like our 
| representative to tell you more about — is the way that 


Nickeloid Metals fit into your post-war production program. 
Economy of basic material is there. 


So is ease and speed 
in fabrication. 


But Nickeloid Metals offer more than that 
. they offer the opportunity of stamping parts that are 
ready for assembly or shipment, without finishing operations 
such as plating, painting or polishing. Write for data. 
57, 
% 


* 


NICKELOID 2 
Lw 


Pre-Plated 


= 
— 
a 
me 
OX 
A 


o 
NICKEL * CHROMIUM BRASS + COPPER + ZINC y 
Electre - plated 10 aii COMMON Base METALS «e 
o ALSO LACQUERED COLORS S 
“0 SHESTS AND COIS S 


Ss? 1 
AND LARGEST 


Established 1898 
PERU, ILLINOIS 
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your postwar market 


Kodak Linagraph Transfer Process 
Reproduces Engineering Drawings, 
with Photographic’ Speed and 
Accuracy, Right on Template or 
Pattern Material. 


Licht RAyYs—they travel 186,300 
miles a second—have become the 
latest speed-up tool of industry. For 
photography has been harnessed to 
the production line... photographic 
production of templates is almost 
unbelievably faster 
nomical—than time-consuming, 
costly ordinary template making. At 
Boeing, for example, the Linagraph 


and more eco- 





With 


the Linagraph Transfer Process, a reduced- 


size negative can be made of a full-size—or 


over-&ze—master drawing. This is en- 
ed to full scale without loss of accuracy 


or detail. 


in putting the B-29 into the air... 
it may save you months in reaching 


Process reduced time in template 
making in a ratio of 12,000 man- 
hours to less than 50. 

Think what such tremendous savings 
in time can mean to you when you re- 
convert to peacetime production... 
Photo layout may help ready your 


product for market months ahead of 


schedule—ahead of competition. 

The Kodak Linagraph Transfer 
Process permits the reproduction of 
line for line, di- 
mension for dimension, on actual 
template material by either contact 
or projection. The lamination of 


Kodak Linagraph Transfer Paper to 


master drawings, 


Drill jigs can be made with the 
Linagraph Process directly from the engi- 
neering drawing. After the jig pattern has 
been made photographically on suitable 
material, it’s a simple matter to drill holes, 
insert bushings... make an accurate jig 


in a fraction of the time ordinarily required. 





the steel, wood, aluminum, or other 


sheet material literally turns the 
sheet into a photographic plate, 
ready to receive every detail of the 
engineering layout—including nec- 
essary fabricating instructions. 
Where templates are complicated, 
or needed in quantity, the Lina- 
graph Process steps up production, 
lowers costs, gives greater accuracy 
and a better product. 
You ll want to give careful con- 
sideration to using the Kodak Lina- 
graph Transfer Process. For detailed 
information, write Eastman Kodak 
Company, Rochester 4, N. Y. 





Because 
photography has no human failings, copy- 
ing errors and need for rechecking each 
detail are eliminated by photo layout. 
When speed is vital, as in reconversion, 


you can’t afford to overlook this factor. 


ANOTHER KODAK METHOD of reproduc- 
ing working drawings on metal and 
other sheet materials is the Kodak 
Transfax Process. With it, 


face to be sensitized is sprayed with a 


the sur- 


special light-sensitive coating. Expo- 
sure is by contact only—the copy is 


always identical in size with the origi- 





nal. The entire process, from begin- 
ning to end, can be carried out in the 
lighting. 
Simple, fast, accurate ... the Kodak 
Transfax Process is an ideal speed-up 


shop in ordinary room 


tool where special advantages of 
the Kodak Linagraph Transfer 
Process are not essential. 





odak 


KEEP COSTS DOWN with 
“Simplified” ARC WELDER 


Too many times . . . numerable parts are as- 
sembled by slow, costly methods of fabrication 
. whereas arc welding could be used much 
more effectively and efficiently. This is what we 
call "Simplified" arc welder short cuts, and they 
pay dividends when the product is finally fin- 
ished and marketed. More and more manufac- 
turers are turning to arc 

welding to step up their pro- 

duction and reduce costs to 

a minimum. Naturally ... 

their choice is a Hobart be- 

cause of exclusive features 

and money saving advan- 

tages. Write for information! 


a FREE fest Pocket Guide 


Chock-full of helpful welding informa- 
tion that you'll use daily. Send for 
your copy today, without obligation. 


- HOBART BROTHERS CO., Box PT-25, TROY, O. 


Mo of the World's Largest Builders of Arc Weiders' 


100 pages of b 
Practical Designs 
for Arc Welding. 
Tested ideas, appli- 
table to hundreds of 
different uses. Hand- X. 3 
somely bound. Initial X9 
Sheets FREE! Ask y x 
for them s 

Postpald  , 


OBAR 
COTY ie 
ARC WELDERS 


Micury big plastics jobs very often come in 
small packages—each one a challenge to STAND- 
ARD MOLDING CORPORATION precision 
engineering. 

You can be sure that custom-molded plastics, 
engineered by STANDARD, consistently measure 
up to exacting specifications. 

In the STANDARD MOLDING CORPORA- 
TION plant, marvels of injection-molded plastic 
products daily confirm the remarkable precision 
of our own injection molding machines. 


You will discover proof of STANDARD MOLD- 
ING CORPORATION talents and facilities from 
the moment of your first inquiry. And you can be 
confident you are consulting an organization skilled 
and experienced in precision technique for the 
production of injection molded plastics. Address 
your inquiry to: 


PRODUCTION 


MOLDING CORPORATION 


DAYTON 1, OHIO 


Telephone HEmlock 8307 


BRANCHES: New York—R. S. Christie Co., 175 Fifth Avenue, 
Telephone Gramercy 7-8929 
Detroit—Standard Molding Corp., 6452 Cass Avenue, 
Lone 2, Telephone Madison 6300 
Chattanooga—Standard Molding Corp., P.O. Box 350. 
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The lighter weight of magnesium core 
boxes makes them easier to lift and manip- 
ulate. Women core makers, therefore, 
find their work less tiring. Much of the 
usual fatigue slump is avoided. Foundry- 
men report that magnesium core boxes 


stand up well in this service. 


F 

P , 
Properties making magnesium so at- 
tractive to foundry operators should make 


it equally valuable for you. Lighter weight 


magnesium tools and equipment require 


MAGNESIUM 








less effort to do a job. Tasks are more to 
labor's liking. 

Operators of machines with moving 
parts of magnesium find its lighter weight 
similarly desirable. Because of lower 
inertia, those machines can be safely run 
at higher speeds. There's less tendency 
to vibrate, less wear and tear. Upkeep is 
reduced. Production is increased. Quality 
of products is higher. 

May we help you adapt magnesium to 


your uses? Aluminum Company of America, 


1702 Gulf Building, Pittsburgh 19, Pa. 


PRODUCTS 


eos ae 


AMERICAN MA 


ATIC 


CORPOR 


9 Geer ewe SY O F A LUMINUM 
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BLUEPRINT 


For CONTENTED 
WORKERS— 


Patents 
Pending 


ON CUSSIN'! 


COMMUNICA 








Adjustable Self- Aligning 
STUD MOUNTS 


Can be brazed or welded to outside of 
hermetically sealed cases. Ideal for con- 
cealed screw mounts. Saves replacing 
valuable units having broken studs. 


Permits easy alignment of studs with 
poorly spaced holes. Eliminates the need 
of a third hand to hold stud from turning. 
Available for use with +6, +8, +10 and 
'4 screws. Provides for "on the job" 


change of stud lengths. Sold with or 
without channels. 


STUD SLIDES 
2 WAYS IN 
CLIP 


STUD SLIDES 
4 WAYS IN 
MOUNT 


SLOT-LOCK CO. 


1406 SO. GRAND AVE, LOS ANGELES 15, CALIF. 


THIS telephone handset, be- 
ing molded by Aico, is high on 
the priority list of war produc- 
tion. Efficient communications 
Between command posts and 
battle lines are a vital neces- 
sity to successful warfare. A 
steady supply of equipment 
must be kept rolling toward 
our far-flung battle lines. 

The telephone handset 
molded from Bakelite 17019 
was designed for minimum 
weight and bulk . 


. maxi- 
mum strength. 


It was engi- 
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It's a bee line 
to the battle line with this plastic 


TIONS PART 


neered for greatest economy 
and speed of production. It 
was held rigidly to specifica- 
tions throughout each step of 
manufacture. 

Aico has had 29 years of 
experience in precision mold- 
ing. The elements of success- 
ful plastics application—prac- 
tical design features, precision 
molds, laboratory-controlled 
production, finishing short-cuts 
—are applied to every Aico 


job to speed up production 
and lower costs. 
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29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston € Bridgeport € Buffalo 


Cleveland * Detroit * New York € Philadelphia 
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e A standard Logan hydraulic-operated chuck—to- 
gether with complete Logan hydraulic equipment— 
permits important savings in machining cost per 
piece on this Libby heavy-duty turret lathe ap- 
plication. Chuck jaws are opened and closed in 
seconds by simply moving the lever of the con- 
veniently located control valve. This reduces chuck- 
ing time per piece, saves operator time and machine 
time, and minimizes operator fatigue. As a result, 


production is profitably increased. 

Constant, equalized pressure of the jaws prevents 
distortion of the work and automatically com- 
pensates for any loosening effect. Overhang is mini- 

mized in the Logan 
chuck; providing 
the rigidity which 
means improved 
accuracy and finish. 


N RD. 
LOGANSPORT 
INDIANA 


7 


All elements of che complete hydraulic chuck- 
ing system on this job are standard items in 
the Logan line—3-jaw universal chuck, hy- 
draulic power unit with built-in relief valve, 


pressure gauge, rotating hydraulic cylinder and 


control valve 

Air-operated chucks, controls and accessories 
are also available. Logan hydraulic and air- 
operated chucks come in a wide range of 
standard sizes and types. Special chucks can 
also be supplied for unusual chucking appli- 
cations. 

Logan engineers will be glad to make 
recommendations for the installation of hy- 
draulic or air-operated chucks, and can supply 
layouts showing the most efficient methods of 
installacion on any chucking equipmenc. No 
charge or obligation for chis service. 


FREE . . . catalogs of Logan 
chucks; hydraulic cylin- 
ders, valves and power 
units; air cylinders and ac- 
cessories. Write today. 


— —— 





What Bracket 
Do You Need? 


RAKE Mounting Brackets are de- 
signed and built in every conceivable shape 
to bring lamp filaments into desired posi- 
tions. There are now over 950 different 
kinds available! This big variety is suf. 
ficient to cover practically every require- 
ment. 


SPECIAL CUSTOM SERVICE AVAILABLE 


Should a new application call for a special 
design, our skilled socket and jewel assem- 
bly engineers will quickly design a bracket 
for the specific need. Pilot lights are being 
more widely used each day. Product design- 
ers incorporate them in industrial machines 
for safety signals, indicators, etc. in con- 
sumer items for greater functionalism and 
merchandising power. 


STURDILY BUILT FOR DEPENDABILITY 
Drake quality, dependability 
and patented features are 
widely known and appre- 
ciated among those who know 
socket and jewel assemblies 
best. Very large high speed 
production facilities assure 
quick deliveries in any 
quantity. 


WE'LL SEND A SAMPLE... 


Our literature 
describe the full line of 
brackets. If you'll send us a 
sketch we'll gladly submit a 
sample of closest stock de- 
sign. Please write us about 
your needs. 


does not 


TYPE NO. 50 
Pot. 22220516 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. * CHICAGO, U. S. A. 


| 





For a thorough understanding of 


VIBRATION 


and the best methods of solving 


VIBRATION PROBLEMS 


Here is a text of vibration analysis that 
gives a thorough explanation of the phenom- 
enon of vibration, and a detailed descrip- 
tion of the best methods of solving the most 
important practical vibration problems occur- 
ring in modern engineering design. Illus- 
trated throughout with many specific exam- 
ples and carefully worked-out practical 
problems. 


Just out! 


VIBRATION ANALYSIS 


By = du Myklestad 


ovlate enheim Aer 
California Institute 


onautieal Laborator 
f Technology 


303 pages, sv, x 8⁄2, fully illustrated, $3.50 


l'his book offers a careful treatment of the fundamentals of 
vibration and a detailed explanation of vibration analysis, to 
give a full understanding of this important phenomenon. The 
final chapter—more than a third of the book—presents step-by 
step simple tabular methods of solving problems of practical 
importance that involve systems of more than one degree of 
freedom. 


Except for the problem of torsional vibrations, all these tabular 
methods have been specially developed by the author. Every 
section is illustrated by specific examples, and most of the sec- 
tions provide practical problems with answers, so that the 
reader may check his solutions. Every design engineer concerned 
with the problem of vibration analysis will welcome this helpful 
book. 


Thoroughly describes 


such topics as amplitude, balancing, damping, flutter, dissipation 
of energy, harmonic motion, and modes of vibration. The 
calculations involved are illustrated by worked-out examples. 


This book tells you CONTENTS 

Chapter I 
Introduction 

Chapter II 
Fundamentals 

Chapter III 
Undamped Vibrations of 
Systems of One Degree 
of Freedom 


Chapter IV 


how to find the uncoupled torsional modes 

if an airplane wing 

how to find the amplitudes coefficlent for an 

airplane wing 

how to find the first natural mode of vibra 

tion of an overhanging beam 

how to find the critical speeds of a shaft 

carrying several large disks 

how to find the relative amplitudes and , 

phase angles for linear and torsional defle Damped Vibrations of 

tions of a wing Systems of One Degree 
—how to find the differential equations of of Freedom 

motion of a single degree of freedom system Chapter V 
Vibrations of Systems of 
More than One Degree of 
Freedom 


Chapter VI 
, et Applications to Impor- 
tant Practical Problems 


—how to plot a curve of force transmitted 
versus speed 
how to find the equ 
brating system 


iation of motion of a f 


See it 10 days—on approval! 
m"""""SEND THIS McGRAW-HILL COUPON" 


McGraw-Hill Book, Company, 330 W. 42nd St., N. Y. 18 


Send me Myklestad’s VIBRATION ANALYSIS for 10 days’ exua: 
approval. in 10 days I will send $3.50, plus few cents postage 
postpaid Postage paid on cash orders. ) 


Address . 
City and Stats 


Company 


Position e P.E. 2 
( Books sent on "approval in U S only) 
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Yes, Hydraulics is a magic word in in- 
dustry today. For new techniques, 
stronger metals and precision methods 
now make it possible to utilize the tre- 
mendous advantages of the hydraulic 
principle in countless new ways. Since 
the war scores of manufacturers have 
completely revolutionized their manu- 
facturing processes and their products 
through the use of hydraulics. 
* We are proud of the part we have 


played in this development. Today our 
entire facilities are wholly engaged in 
the production of a wide variety of hy- 
draulic devices for the aircraft industry. 
Tomorrow our unique engineering and 
production services, our know-how’ in 
the field of hydraulics, will be available 
to all industry. If you have a specific 
problem, or would like free information 
on how hydraulics can be applied to 
your business, write to 


HYDRAULIC 
ESEISIEPASRIGIH CO 


1500 VERDUGO « BURBANK, CALIFORNIA 


A 
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This “exclusive Bronze may be just what you need for 


HY-TEN-S 


A Bronze as Strong as Nickel Steel 


TRAD E-MARK 
Grade of HY-TEN-SL | 1AA | 


TENSION -— 
Ultimate tensile strength lbs. (Minimums) 
108,000 100,000 
110,000 105,000 
108,000 100,000 


60,000 55,000 
65,000 60,000 
65,000 60,000 


14 15 
13 


14 15 
13 


COMPRESSION 
Yield Point— 
— a ooon in 58,000 
Permanent Set at 
100,000 lbs. per sq. in. (max.)| ‘ .030 
Brinell hardness, No. 220 


List of U. S. Government Specifications Covering HY-TEN-SL Bronze 

ARMY WATERTOWN and OTHER ARMY 

Forgings, Rolled Rod QQ-B-721 Class B ARSENALS 

Castings... QQ-B-726 Class B and C Castings 

Forgings and Rolled Rod 

; , NAVAL GUN FACTORY 
NAVY Washington Navy Yard 

Forgings and Rolled Rod 46B1$d Class B Castings—Trunnion Metal 

Castings, Aluminum-manganese AIRCRAFT 

Bronze 46B29 See Navy and Army (above). 


"Send for Complete Details" 


RUST isa 
ROBBER! 


You take protective measures against theft 
for your valuable equipment. Don’t let 
rust ruin it right under your nose! You 
can STOP destructive corrosion easily, 
economically, positively— with TECTYL. 
Easy to apply and remove, Tectyl sea/s 
metal surfaces against moisture for as long 
as two years. Write us your special cor- 
rosion problem right now— we'll send you 
a Tectyl bulletin with complete applica- 
tion data. 


TECTYL 


STOPS RUST 


VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
471 Culvert Street Cincinnati 2, Ohio 
Refinery at Butler, Penn General Offices, Cincinnati Ohio 
New York - Atlanta - Detroit - Chicago - Los Angeles 
Vancouver Washington, D. C. 


your Post-War Designs 


Available in Castings; Forgings; Hot-Rolled Rods 
and Bars. 


Hy-ten-sl is an aluminum-manganese bronze, the 
strongest and toughest type of bronze known, and 
is specified for the most severe and exacting 
service. It is made in five grades, the minimum 
tests for which are given in the table, and these 
are attained without heat-treatment. 


Hy-ten-s| is strong and tough as Nickel Steel. 
Shock and fatigue resisting. Pressure tight. 
Erosion resisting. Corrosion resisting to the ele- 
ments and to certain acids. Wear resisting under 
heavy, slow-moving loads. Non-magnetic. Light 
in weight. 


Applications: Hydraulic Castings; Bearings and 
Worm Gears for slow-moving, heavy loads; Nuts 
for heavy-duty; Rotors for Generators and Fans; 
Centrifugal Basket Rings, etc. 


AMERICAN MANGANESE BRONZE CO. 
4705 Rhawn St., Philadelphia 36, Penna. 
NEW YORK CITY ^ PITTSBURGH, PA. 


35 YEARS' EXPERIENCE 


The question of cost has been a 
thorn in the side of hundreds of 
Engineers and Purchasing men, 
when designing and buying special 
parts and products. Low cost plate 
and sheet steel products Fabri- 
cated in Littleford’s modern plant 
removes the thorn. 62 years’ ex- 
perience in Forming, Bending and 
Welding all type of Sheet and 
Plate Steel is assurance of qual- 
ity work—quality products. If vou 
have a special part or product that 
can be fabricated, send blueprints 
to Littleford, see for yoursalf the 
saving in cost. 


LITTLEFORD BROS., INC. 
506 E. Pearl St. 
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Cincinnati 2, O. 













Proud as a sculptor when his masterpiece is unveiled 


Sincere pride is a natural trait of everyone at R-B-M ... justified pride in the advanced 


S 
"X 
AN | design and precision manufacture of every product; enthusiastic pride in its wide approval 
NS | and acceptance. An important reason why R-B-M is a leader in its field. 





New R-B-M 400 Cycle Relay 


Designed especially to meet the exacting re- has been reduced to an absolute minimum. 
quirements and severe operating conditions of Rigidly tested under all conditions. Now being 
fast, modern aircraft, this new R-B-M 400 Cycle — used by leading airplane manufacturers. Avail- 
Relay is light in weight, high speed in opera- i 
tion, completely sealed against dust, and not 
affected by vibration. It is thoroughly insulated 
to prevent phase arceover, and contact bounce R-B-M MANUFACTURING COMPANY 


‘Division of 
Essex WiRE CORPORATION 


LOGANSPORT, INDIANA 


able for many applications. Send for complete 
specifications today. Write Department E-2. .. 


RELAYS, SOLENOIDS, SWITCHES AND CONTROLS 
FOR ELECTRICAL, ELECTRONIC AND INDUSTRIAL USE 
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Result of a test on fan pulley. Hub was brazed to web and 
pressure applied. The web broke but joint held securely. 


Aluminum, Steel and Other Assemblies 


Are Securely & Economically Joined 


In EF Brazing Furnaces 


Design your metal parts for furnace brazing. Products difficult 
or expensive to make in one piece can be made in several pieces 
and joined. Products requiring several stampings joined or re- 
uiring screw machine parts, forgings and stampings to complete 
the unit, can be neatly, and economjcally joined right in your 
production line. F 


. . à Strong, leak-proof joints are made and fhe completed unit is 
When you design or fabricate tubular sections for resistance discharged from the furnace—clean and bright. Any number of 
joints in the same product or any number of pieces can be joined 


to corrosion. and high temperatures, look to Carpenter at one time. 
Investigate This Process for Joining YOUR Metal Parts 


Welded Stainless Tubing for plus values tha ilitate 
8 peus - t facilitate Send for printed matter showing various types of EF brazing furnaces. 


bending, expanding, flanging, swaging and otherwise form- 


ing into odd and difficult shapes. The Electric Furnace r n Salem, Ohio 


zas Fired, Oil Fired and É For Any Pr 


€ Tubing shapes are natural design units that 


can often be finish formed by these operations. 


Ductility and uniform structure of cold rolled 
strip, retained through normalizing, facilitates 


fabrication. 


Inherent strength of Stainless plus uniform 
walls of welded tubing permit use of lighter 
gauges for high strength/weight ratio. This 


saves weight and space, and conserves metal. 


Uniform wall thickness assures uniform end 


results in fabricating. 


4s a pioneer in the development of Welded Stainless 
Tubing, Carpenter bas worked closely with designers 
and fabricators in solving problems of selection and 


workability. Out of this experience bas come our * * 
"QUICK FACTS" bulletins, chock full of tips on | This is a 


fabricating this material, We'll be glad to send you a 


series, Just write us on your company letterbead. ! N & U i AT O R 


THE CARPENTER STEEL COMPANY e Odd shapes and sizes, — variety in design is our 
Welded Alloy Tube Division e  Kenilworth, N. J. specialty. Our production equipment and facilities 
are not limited to "round insulators". And regard- 

less of size ot shape you'll find Universal "dry 

3 pene porcelain to be of uniform high quality, 

e A 2 £s aving high dielectric strength; will withstand 

thermal shock and arcing; non corrosive; resists 

acids and will not carbonize. Send blueprints of 


WELDED your requirements. 
STAINLESS TUBING rue UNIVERSAL cuay prooucrts co. 


1545 EAST FIRST STREET SANDUSKY, OHIO 
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HE high quality of Erie Resistor Plastic Products re 

flects the knowledge and experience of Erie Resistor 
Engineers, coupled with a long established system of 
unified manufacturing control from drawing board to 
finished product. 

We are therefore able to render exceptionally fine 
custom plastic molding service which embraces: 1. A 
thorough and up-to-date knowledge of molding materials, 
their characteristics, advantages and limitations for spe- 
cific applications. 2. Years of experience in proper die 
design and the constant development of new molding 
techniques, resulting in higher production speeds (faster 


Unified Control 
from Design to 


Finished Product 
make 


ERIE RESISTOR 
Caston WMaolded 
Plastics 
OUTSTANDING! 


molding cycles), at the same time retaining the charac- 
teristics of high quality, such as close tolerance, con- 
trolled shrinkage, minimum of flow marks and unusual 
color depth. 3. The development and, utilization oí 
modern facilities and equipment for mechanical and 
finishing operations, such as drilling, tapping, machin- 
ing, cementing, painting, buffing, and assembling 
Write our Engineering Department concerning any 
problem involving Injection or Extrusion Molding, or In- 
jection Molded Thermosetting Plastic articles. Our new ` 
illustrated bulletin describes our facilities and back- 
ground in detail. A letter to us will bring a copy to you 


DO MORE THAN BEFORE—BUY EXTRA WAR BONDS 







FOR HIGH ACHIEVEMENT 
| IN WAR PRODUCTION 





Plastics Division 
ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND * * 


TORONTO, CANADA 
















WOOL FELT. . . Mechanical functions 


fulfilled by this non-structural 
engineering material 


SOUND ABSORPTION 
THERMAL INSULATION 


TTT TIO LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LLL LLL OTTI LE 


Filtration 

Polishing 

Sealing 

Wicking 

Vibration Isolation 
Sound Absorption & / 
Thermal Insulation 
Shock-absorbing 
Cushioning 
Padding 
Packaging 
Surfacing 
Frictional 


PP PrP s 


em VALLOLLTILLTLLEHLLLELLUELLLVUU LLLI ABL VOLLMVLTUUIOHLNVHLLVEEILHEH LE EHH AMM UH 


2p HAE CHIETI ELI HO ELULPHDEEHTHHLHHH LLL ULLES 


ELLA LAU UAL LL ALIA rnfuuuuuuueueueueuuuu 


Due to its structure, Felt is a highly efficient thermal insula- 
tion and sound absorption material. 

Applied as a surfacing, it may be used effectively to 
reduce resonance, adjust reverberation, quiet sound, or re- 
duce heat loss or transmission. 

This combination of physical properties, plus ease of 
fabrication and low surface density, have led to its wide- 
spreed use in transport and military aircraft sound-proofing 
and thermal insulation. 

Write for Data Sheet +3, ” ‘K’ Felt — Sound Absorption 
and Thermal Insulation,” and #12, "Flame-proofed Felt." 
Technical Data Sheets on other mechanical functions ful- 
filled by Felt are available on request. If you prefer, an 
experienced Sales engifiéer will be glad to call to discuss 
your present or contemplated uses of Felt. 


American Felt 
Company 


General Offices: 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas; 


GLENVILLE, CONN, 


PRODUCERS OF 
WICKS, 


FINEST QUALITY PARTS FOR OIL RETAINERS. 
GREASE RETAINERS, DUST EXCLUDERS, GASKETS, PACKINC. 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 
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FABRIC > 
FLEXIBILITY 


TE 

STABLE FRICTION 
HEAT RESISTANCE UNIFORMITY 
OIL RESISTANCE 8% POROSITY 
MODERATE COST WATER RESISTANCE 
CEMENTABILITY TENSILE STRENGTH 
RESISTANCE TO WEAK ALKALIES 

MILDEW AND ROT RESISTANCE 
RESISTANCE TO WEAK ACIDS 
PARTIAL CONDUCTIVITY 
DURABILITY 
COLOR 


WRITE FOR CATALOG 7-1-44 CONTAINING FULL SPECIFICATIONS 
SBSESRESBRBBEBRESEREREEREREEREES 


LILI T HEHN 


FRICTION MATERIALS CO.—— CHARLOTTE 1, N.C. 


the degree 


to which your communica- 
tions problems are solved 
may determine the degree 


of your postwar business 


The First of o New Series of 
Bulletins introducing FREQUENCY 
CONTROL UNITS 
Also on Attractive Binder to Hold 


. Now Ready 


Bulletins On Request 


cm BT 


WRITE NOW FOR 


"CRYSTIONICS" 
INFORMATION 
AND BULLETINS _ CRAFTSMANSHIP IN CRYSTALS SINCE 1931 

HOLLISTON, MASSACHUSETTS 


| 
| 
| Q 1944 
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... withstands 28 days immersion in 
boiling toluol without finish breakdown 


THAT WAS THE TEST of a leading ammunition 
manufacturer to prove they had the right finish D 
for their zinc-plated brass fuse assembly. f 

PALADIN passed with flying colors! 

Not only did it cling to the hard-to-finish zinc 
with unequaled tenacity —but it withstood 28 
days in the boiling toluol! 

PALADIN clings with equal tenacity to other 
difficult materials such as cadmium plate, brass, 
copper, polished chrome, stainless steel, alumi- 
num and glass. It retains its film strength in high 
humidity and salt spray. Dipped, sprayed or 
roller coated — its remarkable flexibility and 
abrasion resistance simplifies production . . . 
allows pre-fabrication finishing. You will want 
to know more about this plastic-base protective 
coating for hard-to-finish materials. Write De- 
partment 806 for Bulletin, “FACTS on PALADIN.” 





NOW-« guide to Product Finishing 


You will want to read the comprehensive report on 
the results of Roxalin’s “Twenty Years of Plastic Sur- 
facing." Documented case histories from our files 
plus exact specifications make it a must for your tech- 
nical library. Here is a book that will give you ideas 
of how the right type of plastic-base finish can speed 
production, lower costs and help you design a better 
product. Write to Dept. 806 immediately on your let- 
terhead as only a limited number of copies are 
available. 


ROXALINC cide FINISHES 


ELIZABETH, F È NEW JERSEY 














Propuct ENGINEERING — FEBRUARY. 1945 





MOLDED PLASTICS 


FOR WAR-TIME AND 
PEACE-TIME PRODUCTS 





e Canthe job be done with wire? Should 
the wire be round, flat or shaped? What 
size would do it best? Should it be high 
carbon, low carbon, or one of the Stain- 


less steels— iron or a non-ferrous metal? 


PAGE can answer such questions for 
you. And, in answering them, PAGE may 
show you how to simplify, economize 
or speed up your production. For PAGE 
experience includes the use of wire in 
the making of other products— as well 
as the manufacture of practically any 


kind of wire. 


. .. and WELDING ELECTRODES 


PAGE offers a wide range of electrodes ' À IT 
À HINGES 


for welding iron, carbon steels and the 


various analyses of Stainless. 


- if LINK TYPE- 
If you use wire in manufacture- if 
vendis as cc | UNIVERSAL 
you have a production problem that 
wire might solve, or if welding is part JOINT Type K 


of your manufacturing process, it will This new type of universal joint for use in remote controls 
: has three very distinct advantages over other types. (1) It 
pav vou to... hinges to align with any shaít angle from 
. : O to 90°. (2) There is a minimum of back- Write for Bulletin 
, 4 ‘th D / lash. (3) The output shaft turns in exact 45A for com- 
Get at Ó HE AGE | angular rotation with the input shaft. The plete data and 
simplicity of installing saves valuable time — 
in production. 
It is recommended for use in air-con- 
ditioning equipment, aviation, railroad and 
marine equipment, petroleum and chemical 
i ACCO Monessen, Pa., Atlanta, Chicago, Denver, Los industries, electronics, machine tools and 
ULIA Angeles, New York, Pittsburgh, Portland, San Francisco other machinery. 


PAGE STEEL AND WIRE DIVISION PIEZOELECTRIC 
AMERICAN CHAIN & CABLE - BRIDGEPORT, . | CORPORATION 


110 E. 42nd ST., NEW YORK 17, N.Y. 
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won « LUCIE 


INCREASE VISIBILITY IN P-51 MUSTANG 75% 


P-51 Mustang pilots now fly under a protective canopy of 
OLD WAY transparent Du Pont ‘“Lucite’’ methyl methacrylate resin. 
Because of its ability to be heated and formed into streamlined 
contours, this one-piece enclosure can be shaped by a new 
vacuum method in less time than was formerly required to 
produce the old-style canopy. This technique also reduces 
optical distortion during forming. In addition, the plastic 
“teardrop” reduces riveting operations and operations on alloy 
sheet stock as well as eliminating the use of machined parts. 
"Lucite" possesses remarkable transparency, light weight, 
tensile strength and is outstanding among plastics for its 
weather resistance. WPB-allocated, experimental quantities can 
be obtained for your test purposes. 


Address: E. I. du Pont de Nemours & Co., Inc., Plastics Depart- 
ment, Arlington, N. J., or 5801 South Broadway, Los Angeles 3, 
Calif. In Canada: Canadian Industries, Ltd., Box 10, Montreal. 


Advantages: Replaces old-style hood 

made of eight transparent panels, held 

together by metal ribs. Eliminates blind D i 3 Oo N T p L A 5 T t C S 
spots, permits full vision in all directions 

in all flying positions. Reduces canopy 

production time 45% in man-hours. Slides 

back and forth for easy entrance and exit 

of pilot. Makes radio equipment accessible 

instantly. 

Canopy formed by Swedlow Aeroplastics 


Corp., Glendale, Calif., for North American 
Aviation, Inc., Inglewood, Calif. 


BETTER THIN^S FOR DETTER LIVING 
THROUGH CHEMISTRY 
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" The draftsman 


v») 


who jumped to 
perfection by degrees! 


IL DORADO 


jogan “SURE FLOW” | 
i CENTRIFUGAL PUMPS | 


Designed Particularly for Pumping 
COOLANT and CUTTING FLUID 


Logan “Sure Flow” pumps with integral 
motor drive provide efficient, dependable 


Self-Priming 
WITHOUT 
SUBMERGING 


c! 
t 


Cl". U 


|. CMUCKS - CYLINDERS * VALVES - PRESSES + SURE FLOW COOLANT PUMPS 
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Jim used to start with a 2H—and end 
in a rage. Each 2H he picked up dif- 
fered in degree of hardness from the 
one before. No uniformity —the drafts- 
man's nightmare. 


“Look, Jim,” we said, “a 2H is always 
the same 2H when it’s a Typhonite 
Eldorado. Try it!” 


TYPHONITE 


DIXOMS 


service for pumping liquids containing some 
abrasives, filings and other foreign matter such 
as found in coolant and cutting oils used on 
machine tools. The impeller is of the open, 
unloading type which discharges entrained 
air or vapor readily. No close clearances or 
metal-to-metal contacts are exposed to the 


liquid. Because the pump is self-priming 
without submerging, it can be installed above 
or below the liquid level, or remote from the 
liquid supply. 

"Sure Flow" centrifugal pumps are 
available in 3 standard types of mounting— 


base, bracket or flange. 


Logan 


Consult Logan en- 
gineers for recommendations on pumps re- 
quiring special designs and materials. 


A, 


— 
BASE SIDE BRACKET “E 


bes; MOUNTING ead 


5 


FLANGE 
í MOUNTING 
(C ( 
eue (b >= T 


F R E E Beendet of engi- 


neering data and 
complete specifications on 
Logan “Sure Flow” pumps. 


Write for 
140049 Catalog 


& 61. 
| emm 


-d 


912 PAYSON RO 
LOGANSPORT 
INDIANA 


Another new ingenious Superior-made machine 
production and reduce manpower needs. 


for “Industrial 
equipment which utilizes rubber printing dies and inks. 


Write 


1800-E Larchmont Ave. 


So Jim discovered uniform, accurate 
grading in every one of I7 degrees. He 
also discovered density and clarity of 
line—the kind of line that assures 
perfect blueprints. 


And the result? Jim's work improved; 
his enthusiasm went up; his temper 
went down!... Try Eldorado yourself! 


Pencil Sales Dept. 20-J2 
Joseph Dixon Crucible Co, 
Jersey City 3, N. J. 


TYPHONITE ELDORADO-- 3H” 


Automatic 


MARKING! 


Adjustable ma- 
chine for marking 
cylindrical portion 
of small parts otf 
any shape. 


to speed 


Marking" Catalog describing marking 


THE SUPERIOR TYPE COMPANY 


Marking Engineers Chicago 13, Ill. 
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^ ECL 


OTT 


Dow CORNING 


PRL 


HIGH TEMPERATURE SILICONE INSULATION 


Humidity, the primary reason for failure of motors and 
other electrical equipment, is conquered by [DP Silicone 
Varnishes. Even under extreme conditions of condensa- 
tion, severe overloads or idleness in moist locations, ID 


insulated equipment starts and runs at full load. 


High temperature silicone insulation was first made 
possible by ID Varnishes. These new heat stable resins 
are natural complements to the inorganic spacing ma- 
terials—mica, Fiberglas and asbestos. Dow Corning 
Silicone Varnishes provide bonding and filling dielec- 
trics which are highly resistant to heat, moisture, oil and 
'hemicals. 


DOW CORNING CORPORATION 
80X 592, MIDLAND, MICHIGAN 
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DOW CORNING 993... available in commercial quantities, 
is a heat curing, high temperature stable silicone varnish for 
impregnating motor stators, transformer coils and other elec- 
trical equipment; for varnishing Fiberglas or asbestos served 
wire; for varnishing Fiberglas and asbestos electrical insu- 
lating cloths, tapes, tying cords and sleeving; for bonding 
Fiberglas and mica combinations. 





[TEST MARK < 


INDEPENDENT 
LABORATORY SERVICES 


TF SMALL BUSINESSES — the 92 per cent of all 


business establishments in the country which have 
been furnishing more than one-third of peace-time factory 
employment — scientific laboratory services are offered. 
By becoming a client of a selected commercial laboratory, 
technical services that are extensively used by both large 
and small manufacturers become available to anyone who 


wishes to engage in research and testing for the design 


and improvement of his product. 


Any manufacturer who approaches this laboratory 
will be offered appropriate services if his problem is within 
the field in which ETL is competent, or will be referred to 
another laboratory if greater competence in this field 


exists elsewhere. 


: ELECTRICAL - 
TESTING LABORATORIES-INC. 


2 EAST END AVENUE AT SEVENTY-NINTH STREET 
~ NEW YORK 21, NEW YORK yv 


— — — — — — — —— EE 
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Minute Ideas... Molded in PLASTICS 


Whether your product is one requ! 


dimeusions or one large enough to require giant molds and maximu! A p v oj P laAdic 
: | LSI SE PSST ITD 


molding pressures, Tech-Art will produce the 


ical ingenuity and high engineering standards. 


plastic achievement is the sound product en 


engineers . . . the practical knowledge of 


builders and craftsmen. This knowledge and 
extensive production facilities has been responsit 


lastic success stories. 


36th Ave. and 41st Street * LONG ISLAND CITY, N. Y. » Tél. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


PIONEER PLASTIC MOLDERS . . . Established 1891 
?LASTICS COMPANY 





PRECOATED COLD ROLLED 


the THRIFT METAL of 
STRIP STEEL 


COPPER COATED — Precoated by a Thomas Spe- 
cialized process, copper coated Thomastrip is crack- 
proof and peelproof. It is widely used for brazing, 
die lubrication, a base for further plating, and also 
final finish for interior use.. dull or polished finish. 
P A 
— — 
ZINC COATED — Precoated finishes provide uniform 
coatings on inside and outside of parts. Thomastrip 
zinc coated can be spun, drawn, and formed... 
available in coatings of various weights — coils or 


cut lengths — dull or bright finish. 


NICKEL COATED — Many progressive manufactur- 
ers use Thomastrip nickel coated for final finish also 
as a base for further plating. The ductile nickel flows 
freely with the steel as it is drawn, bent, or formed. 
Dull, polished, and buffed finishes are available. 
Thomastrip nickel coated is also crackproof and 
peelproof. 

P Oil. a ".  —  " — 4 ⸗ 
BRIGHT FINISH NOT COATED, SOLDER COATED, 


ELECTRO-COATED WITH NICKEL, ZINC, COPPER, 
BRASS, AND LACQUER COATED—IN COLORS 


3000 LBS. PRESSURE.. 


SEALED IN BY 
LINEAR 


“PAR” PACKINGS 


The constant fluid-tight seal given by 
Linear "Par" packings aids this 18* 
diameter ram to operate at top effi- 
ciency. 


Returning the main ram from its pressure 
position in a minimum of time is accom- 
plished by those 3'4* pull back rams 
packed with Linear ‘Par’ packings. 


Foundry ond Medias Co! Brio Po. 

Hydraulically operated mechanisms are enabled to 
operate at peak efficiency only when a fluid-tight 
seal is maintained. Without fully controlling the 
hydraulical fluid, the efficiency of any hydraulic 
press is lowered. 
Linear "Par" packings efficiently seal in the hydrau- 
lic pressure actuating this Birdsboro Plastic Moulding 
press, and help it deliver peak performance. Linear 
"Par" packings confine the hydraulic fluid . . . oil or 
water... in the press without leakage. This fluid- 
tight seal—produced from zero to peak pressure— 
helps the press to attain the rated capacity for which 
it was designed. 

Design engineers for hydraulic equipment of the 
most modern type specify Par” packings to effect a 
perfect seal. Linear engineers offer you their consul- 


tation ... sample rings mailed on request. 


THOMAS STEEL CO., WARREN, 0. N 5. A 
€— — OF COLD ROLLED STRIP STEEL PAC K I N G & R U B B E R C oO r 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA, 
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Five-time TTE of the Navy "E" B AWAWUD 
M. L. BAYARD & CO., Inc. -+ ENGINEERS -+ MACHINISTS 


20TH & INDIANA AVE. PHILA. 32, PA. 
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an Element , 


of 
Victory! 


OSCAR m HEDSTROM CORP. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 


—— —sU ——— —ö—— —— 


Wanted 
ENGINEERS 


Radio 
* Electrical 


3 
3 
3 
$ 


Electronic 
* Mechanical 
Metallurgical 
* Factory Planning 
Materials Handling 
Manufacturing Planning 
: Work in connection with the manufac-: 
:ture of a wide variety of new and ad-: 


: vanced types of communications equip-: 
: ment and special electronic products. 


Apply lor write), giving 
full qualifications, to: 
R. L. D.. EMPLOYMENT DEPT. 


—— 
‘100 CENTRAL AV., KEARNY, N. J. 


* Also: ©. A. L. 
Locust St., Haverhill, Mass. 


: Applicants must comply with WMC regulations : 





An Aluminum Alloy—Non-Heat 
Treated. The perfected metal that 
surpasses all others for a wide va- 
riety of machining operations. Mon- 
corrosive—Easy on machine tools— 
Holds threads without stripping. Its 
light weight reduces table and ma- 
chine loads and increases tooling ac- 
curacy. 5 years of proven superiority 
in hundreds of plants. OH 38 is an 
exclusive Hedstrom product, 


Write for Literature 


4834 West Division St., Phone Columbus 3667, Chicago, Ill. 


Pattern Makers, Complete Mechanical .Assemblies and Models to Specifications 


ST Ted T PH LET 


AN AUTOMATICALLY CONTROLLED 
GAS, GASOLINE or DIESEL ENGINE 


Is the Best Answer 
To Your Power Problem 


Consult your Engine Manufacturer or write us for catalog and com- 
plete information. 


SYNCHRO-START PRODUCTS 


WiCtory 1435 221 E.CULLERTON ST. CHICAGO 16, ILL. 


ANY SHAPE e ANY MATERIAL e COMPLETE FACILITIES 
Write for Free Forging Data Folder. Helpful, Informative 
J. H. WILLIAMS & CO., “Iré Drop-Forging People’ BUFFALO,N.Y. 
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POSITIONS VACANT 





MECHANICAL ENGINEER — Midwest steel 
pmpany has opening for graduate mechani- 
cal engineer. Applicant should have experience 


in plant layout, machine design and construc- 
tions. Give complete record of experience, qual- 
ifications, and draft status. Statement of avail- 








lity requifed. P-848, Product Engineering, 
N. Michigan Ave., Chicago 11, Ill 
ELECTRIC SPOT welder experienced in weld- 
g aluminum on a Sciaky machine; give 
iplete details. Benson Manufacturing Com- 
pany—18th & Agnes Avenue, Kansas City, Mis- 
souri. 
HYDRAULIC ENGINEER — unusual oppor- 
inity for capable man thoroughly versed 
in hydro-electric design and installations. 
P-:75, Product Engineering, 330 W. 42nd St., 
New York 18, N. Y. 
MECHANICAL OR Electrical Engineer, Expe- 
enced in design and research work of air 
conditioning and refrigeration equipment for a 
larce and well established company in the 
eastern states. Give age, education and previous 
experience, P-896, Product Engineering, 330 W 
42nd St., New York 18, N. 





DESIGN ENGINEER. Experienced in design of 





efrigeration compressors and condensing 
units for a large and well established com- 
pany in the eastern states. Give age, educa- 
and previous experience. P-897, Product 
. neering, 330 W 42nd St., New York 18, 
N. Y 
WANTED: DESIGNER—Experienced designer 
th thorough knowledge of modern machine 
t design practice. Excellent position for top 
flight man. For a personal interview please 
write giving full details including salary ex- 
pected. Located in western New York. All ap- 
plicants subject to labor stabilization rules. 
P-876, Product Engineering, 330 W. 42nd St., 
New York 18, N. Y. 





DESIGN & DEVELOPMENT Engineer, An old 
and well established firm, located in Western 
New York State and engaged in the manufac- 
ture of heavy steel and alloy process equip- 
ment, desires to interview men having five 
years or more of designing experience. This 
is excellent opportunity and a permanent 
post-war position, Salaries will be com- 
nsurate with ability and experience. Replies 
‘ld strictly confidential. P-879, Product Engi- 
ering, 330 W. 42nd St., New York 18, N. Y 





DRAFTSMAN - MECHANICAL — Opportunity 
for permanent position with established firm 
of engineers and manufacturers tractor cranes 


and hoisting machinery. Location Brooklyn, 
N. Y. Please reply fully covering experience 
and salary expected, P-898, Product Engineer- 


i? W. 42nd St., 


New York 18, N. Y. 





INDUSTRIAL ENGINEE R—Time study, meth- 
s engineering, etc. with press and machine 


8 experience, Plant located in Metropolitan 
New York District. Products vital now and 
after the war with no re-conversion problem 
] Product Engineering, 330 W. 42nd St., 
New York 18, N. Y. 








EMPLOYMENT SERVICE 


SALARIED POSITIONS The 
service of 35 years’ recognized 
negotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
»mmission’s. Retaining fee protected by re- 
fund provision. Identity covered and present 
sition protected. Send for details R. W. 
, Inc., 268 Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


advertising 
standing 








AVAILABLE — EXECUTIVE Manager, thor- 
E&hly experienced in setting up and direct- 
organizations for Engineering, production, 
and office in metal working industries 
w speed and economy. Well versed on gov- 
nt regulations. Capability has been suc- 
lly proven. PW-902, Product Engineering, 
_42nd St., New York 18, N. Y. 





l DUCT DESIGNER and 
rs desire contracts with reliable firms to 
p post-war products. Ten years average 
ience on design and development or pre- 
mechanical, electrical, and optical de- 
PW-899, Product Engineering, 330 W 

St, New York 18, N. Y 


mechanical engi 


BUSINESS OPPORTUNITY 





K LAY ING Machine—20 qpe per min- 
lay walls of average house in three days 
perated—cost same as light" truck— 
s from steel scaffold—available for post- 
1 BO-903, Product my in« 


levelopment,. 
xO W 42nd St., New York 18 
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SALESMAN AVAILABLE 








MECHANICAL AND Sales engineer with sev- 


eral years experience as manufacturers rep- 
resentative desires connection with reputable 
manufacturer as Washington representative. 
Has specialized in the introduction of new 
products to government and industry. Known 
as a good engineer and go-getter. SA-900, 
Product Engineering, 330 W, 42nd St, New 
York 18, N. Y 








REPRESENTATIVE AVAILABLE 








MANUFACTU RE RS 

Graduate electrical 
rience, now chief engineer small motor manu- 
facturing, desires to represent two or three 
manufacturers of electrical and mechanical 
equipment in some good midwestern territory 
RA-904, Product Engineering, 520 N. Michigan 
Ave Chicago 11, Ill. 


RE P RESENT ATIVE 
engineer, 22 years expe- 


.OMTPEREPO SONO 9 28800 L0 000 C900 000800000000 89 00000 080000084 100 9) 


PRODUCT WANTED 


For Post-war manufacturing. Organization 
with complete Engineering Department, tool 
making, and manufacturing facilities. Mod- 
ern plant, in position to develop, manufac- 
ture, advertise and sell. Royalty basis or 
any other satisfactory arrangement. 

BO-885, Product Engineering 
















We Offer 
Engineering Drafting 
Service 


On mechanical design product design, 
machine development, production proc- 
ess machinery, special machine tools, 
automotive, detail shop drawings. We 
have been serving mígrs. for the past 
12 years. Top references, reasonable, 
no retaining fees. 


TTT 


SS-887, Product 
Michigan 


Engineering 
Ave., 11, 


20 N 


Chicago Ill. 
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REED MACHINE 
& Tool Engineers 


Designers & Builders 
DIES - JIGS - FIXTURES - GAGES 
PRODUCTION WORK 


Processing and Consulting Engineers 
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48 HUMES ST. PAWTUCKET, R. 
Tel. PErry 5930 


AODOROODEDE SEDO ROE DESO OREOEOUEOEDO GROSSES EDAOR ERR ORSO RDA GOOERCORESHEOEEEEOE OES eNSEONE:, 





INVENTORS OR ENGINEERS 


If you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketohes and writ- 
ten description, write us fully about it. We may 
have an interest in common. Your rights will be 
scrupulously respected. 


NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3, Cal. 
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PRODUCTS 


WANTED 
In Building and Construction Field 


Well-known manufacturer of war materi- 
als with extensive manufacturing facilities 
is interested in securing specialty prod- 
ucts in the building field for post-war 
manufacture. Also interested in small 
household specialties. Would buy going 
company in this field. Reply to 
BO-888, 
330 W. 42 


Product Engineer 


New York 18, 


ng 


N. Y 
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PRODUCTS 
WANTED 


One of our clients with a broad 
background in heavy good manu- 
facturing is interested in acquir- 
ing patentable products or those 
already patented in the trans- 
portation, building and communi- 
cation industries. Their metal 
working plant on the Eastern 
seaboard, is large and thoroughly 
staffed with design and produc- 
tion engineers. In addition, a spe- 
cial merchandising division for 
distribution and advertising is 
available to set up full scale pro- 
motions. Inquiries are invited 
from inventors, product designers, 
and others who are interested in 


PT it ee eeeaA 


seeing their ideas transformed 
into practical products for in- 
dustry. 


NORMAN A. MACK & CO. 


67 W. 44th St., N. Y. 18, N. Y. 
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“PUT YOUR PATENTS TO WORK 


| Responsible firm of 22 yrs. exper. in Pats. and 
| licensing, desires items for development. Prefers 
ideas adaptable licensing exclusive basis. Will buy 


outright or take exclusive franchise. Can develop 
special machinery if necessary. Submit patent 
om drawings. Explain prospects, competitive 
products and basis will do business. 

BO-892, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 


— 
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PROFESSIONAL SERVICESe— 


Francis and Cappelle 


CONSULTING ENGINEERS 
We offer engineering service on 
MECHANICAL 


DESIGN 
PRODUCT DESIGN 
DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 
| 1616 Transportation Building Chicago 5 
Telephone HARrison 7747 





lllustro Eng. Co. 


PRODUCT DESIGNS - CATALOG 
ILLUSTRATIONS - INSTRUCTION 
MANUALS - PROPOSAL DRAWINGS 
PERSPECTIVE RENDERINGS - COLOR 
DESIGNS 
6070 Woodward Ave 
Detroit, 


Suite 4 


Mich. 





Industrial Management Company 
CONSULTING ENGINEERS 


Industrial Plant Design and Location— Process Con - 
trol—Material Handling Systems 
Shipping Terminal Design 
Organisation and Control Systems 
Methods and Production Planning 
Product Simplification and Standardization 
Waste Reclamation 


Raymond Commerce Bldg., Newark 2, N.J. 






Lancaster, Allwine & Rommel 


PATENT & TRADE MARKS 
Interesting booklet concerning Inventions, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation. Simply ask for ''booklet and 
schedule.” 


Patents, 


Established 
815—15th St., 


1915 


Suite 461, N.W.,Washington 5,D.C 


. . . 
Design Consulting Service 
ENGINEERS & PHYSICISTS 
Development & Design to Your Specifications 


MECHANICAL & 
OPTICAL EQUIPMENT 
STRESS ANALYSIS 
P.O. Box 6205 

Washington 15, 


TEST EQUIPMENT 
INSTRUMENTS 
WELDMENTS 
Northwest Station 
D. C. 


Additional Employment Ads on pages 356, 358 & 359. Business Opportunity Ads 359. 
1945 
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WANTED: 


NEW POWER PLANT 
SPECIALTIES 


To Manufacture and Market 


A manufacturer of steam power plant equipment with 40 years’ 
experience in this field and a nationwide sales organization is 
interested in adding several new products to his line. This com- 
pany has a strong financial position and has adequate research 
facilities for testing new products and doing any further devel- 
opment that may be needed. Address all information to 


WITTE & BURDEN 
5757 Cass Ave. 
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WANTED 
MECHANICAL ENGINEER 


Experienced on design of presses, press 
feeds, hoppers, etc. 


1 
i TOOL DESIGNER 


Experienced on Jigs & Fixtures or Plastic 
Mold Design. 
Metallurgy 


Above positions in Powder 

field with old established company i 
New Jersey. Excellent Post War future. 
Write full details in first letter including 
salary desired. 


P-905, Product Engineering 
330 West 42nd St, New York 18, N. Y. 


Ens —— 


TC RUE LLL L1 000 


WANTED 
ENGINEERING DRAFTSMEN 


For design and development of insulation board 
mil equipment and allied machinery. Permanent 
position. Experience in design of paper mill equip- 
ment helpful but not required. Location South. 
State draft status and availability with complete 
Getails of experience. 
P-844, Product Engineering 
Michigan 


Ave., 1 o ]l, Ill. 
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WANTED 


MECHANICAL ENGINEER 


. . with a good background of experi- 
ence in tool and die layout for metal 
stamping, forming and drawing opera- 
tions; should also be able to help in 
product design and carry through plans 
to completion for all necessary tool 
operations. Please give full details of 
experience and salary desired. Plant 
located in Eastern Pennsylvania now 
100% on war work, but post-war work 
and position assured. 
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Address P-882, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 
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e ADVERTISING 
Detroit 2, Mich. 


L0 000 


WANTED 


LABORATORY TECHNICIANS 


$ 

i 

i 

| 

i Industrial Corporation desires additional 
personnel in Research Laboratory. We 
| have openings for experienced persons 
i and junior positions for College gradu- 
i ates without experience. Please give 
i full details of experience and salary 
i desired. 

i Plant located in Eastern Pennsylvania 
i now 100% on war work, but post-war 
i work and position assured. 

i Address P-883, Product Engineering 

i 330 W. 42nd St., New York 18, N. Y. 


Wechanical Engineers—Electrical Engi- 
neers—Experienced Engineers in Armament 


Experienced engineers in machine design and sheet 
metal products. Must be able to do own board 
work. Have prewar successful background. First 
class only. Write setting forth full particulars, 
places EV MACHINE etc. 

HARVEY MACHINE CO., INC., Dept. LAH 
6200 Avalon Blvd. Los Angeles 3, Cal. 

— — 041 096004699 
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PERMANENT POSITIONS 
Skilled Mechanical Draftsmen 


Capable of making and checking detailed product 
drawings for manufacturing. Supervisory experi- 
ence desirable but not essential. 
signing ability valuable. 


Mechanical Engineers 


Technically trained having experience with manu- 
facturing specifications, methods, quality control 
and material handling. 


if you qualify for these positions, are interested in 
doing war work now, and in security in the post- 
war period, write 


STANLEY TOOLS 
111 Elm St., New Britain, Conn. 


meminere 


Creative and de- 


———— 
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. ELECTRONICS 


MECHANICAL ENGINEER WANTED 


Manufacturer needs services of a skilled mechanical engineer. 


Radio experience is desirable but not imperative. 
creative mind and ability to supervise others. 


Must have 
Our company is 


growing steadily; its postwar prospects are unlimited. In reply, 
give all important particulars of education, past experience and 


salaries earned. Apply 


P-895, Product Engineering 


358 


330 West 42nd St., New York 18, N. Y. 
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WANTED 


DEVELOPMENT ENGINEER 


Well known manufacturer interested 
in establishing additional line of alu- 
minum stainless steel products. Man 
must be experienced and capable of 
developing, designing, and putting 
into manufacture such items. In reply 
cover carefully experience, also age 
and salary expected. 


P-889, Product Engineering 
520 N. Michigan Ave., Chicago 11, IIl. 
Bain ELLE LU 087 


EUMMMIMMMUU EAM AUUMMEMEEEHLULEULEE EL EEL EEUU ULUPEULULULLULLEEULELLULLLLEUULAL LLL LEE UU 6 6 


Wanted—Machine Designer 


pene paper manufacturer and converter 
located in New York City has positions 
with excellent futures for layout men with 
approximately 10 years experience with auto- 
matic machinery. Several detailers with 3 
to 5 years experience are also needed. Pres- 
ent staff is small and must be considerably 
enlarged for now and post-war. Write fully 
as to education, experience and salary re- 
quirements. Product assigned highest es- 
sentiality rating by Government authorities. 
If your present work will not terminate for 
several months we would still like to hear 
from you. 


P-891, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 
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PERMANENT EMPLOYMENT 


PRODUCT DESIGNER 


Leading eastern manuíacturer : 
of industrial electronic controls : 
requires experienced design en- : 
gineer for design of production : 
models. Immediate and post- : 
war opportunity. : 


P-884, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 


mI DIM 


att: 


aurerra 


MECHANICAL ENGINEERS 


Unusual opportunity for re- 
sponsible position in the field 
of production research and 
product design in one of our 
expanding research divisions. 
We are also interested in other 
engineers who wish to follow 
research as a career. 


Battelle Memorial Institute 
Columbus 1, Ohio 
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WANTED | 
WORKS MANAGER | 


Man with broad experience to supervise 
all phases of production with thorough : 
groundwork in metal working, assembly, : 
tooling, tool design, production control, : 
standards and methods for national manu- 
facturer of automatic temperature, pres- 
sure and flow controls. Position located 
on West Coast with well-established Com- 
pany. Give full details concerning experi : 
ence, employment record, education, ref- í 
erences, salary requirements and personal : 
information. 


P-886, Product Engineering 
68 Post St., San Francisco 4, Calif. 
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TOOL OR DIE 
DESIGNERS 


Ohio Manufacturer with Die- 
Cast Division, needs Tool or 
Die Designers to design Die- 
Cast Dies, Tools, Jigs, and Fix- 
tures. Broad experience with 
Machine Tools essential. Some 
Mechanical and Hydraulic En- 
gineering experience advan- 
tageous. Living conditions 

i good in small town, or near-by 

; medium sized city. Excellent 

i post-war opportunities. W. M. 
C. Rules apply. 


P-839, Product Engineering 


520 North Michigan Ave., Chicago 11, Ill. 
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WANTED 


| Production Engineer 
: Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort to efficient mass production. Line 
wil have limited size range. Engineer- 
ing design experience desirable for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering household appliance field. Send 
detail of experience and personal qualifi. 
cations to A. W. A., Box 68 Station EK, 
Los Angeles, California. 


—— — — 


— 


! Experienced Engineers 


; for 
GAS TURBINE 


| DEVELOPMENT 


The Elliott Companv offers un- 
usual opportunities for work in 
this new field of power develop- 
ment. Permanent jobs and key 
i positions open to: 


Experienced Rotating Machinery 
Designers — Design Engineers — 
Test Engineers — Checkers — 
Detailers 


I 


[his is war work with a future! 
Write giving full details. All 
plies confidential. 


; Research & Development 

: Engineering Dept. 
Elliott Company 
Jeannette, Pa. 
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A Present and a Future for 


Experienced Design Engineers 


The Collins Radio Company has al- 
ways been a pioneering organization — 
an engineer’s engineering and man- 
ufacturing outfit. 

It was the pioneering urge that led 
us to introduce professional standards 
of design and performance in trans- 
mitters and receivers for radio hams 
in the early thirties... 

To plan and build special radio equip- 
ment that stood up to the rough-and- 
tumble of Admiral Richard E. Byrd’s 
second expedition to Little America... 

To take high quality broadcast 
equipment out of the laboratory and 
make it economically practicable for 
any broadcasting station... 

To meet the individual requirements 
of some of the great airlines with spe- 
cially engineered communication 
equipment, including the ingenious 
Collins Autotune. 

To be prepared on December 7, 1941, 
to go into production of airborne and 
ground based radio gear of highly ad- 
vanced design for the Armed Forces— 
the result of research and development 
looking years ahead. 

We are looking far ahead today in 
the field of high quality radio com- 
munication equipment. Our post-war 
plans, well advanced, offer a very sub- 
stantial opportunity for additional 


FEBRUARY, 1945 


junior and senior assistant design engi- 
neers with at least three years of prac- 
tical mechanical design and drafting 
experience, and for design engineers 
with five to ten years of experience. 
Our work involves the production of 
small, intricate mechanical and elec- 
trical mechanisms. 

This is a splendid opening for men 
and women who are able to make neat, 
accurate parts drawings with complete 
specifications, assembly drawings and 
layouts, who will assume reponsibility, 
and who have knowledge of general 
standard shop and field practices. 

Cedar Rapids is a human, whole- 
some city of about 65,000. People en- 
joy living here. And people enjoy 
working, without being distracted by 
weather variations, in the modern con- 
trolled-conditions Collins plant. 

If you feel that you could fit happily 
and capably into this organization, 
write us fully. Tell us about your edu- 
cation, experience, age, desired com- 
pensation and draft status. W.M.C. 
regulations, of course, must apply. 


Address E. H. Reinschmidt, 


Superintendent of Design, 
Collins Radio Company, 
Cedar Rapids, lowa. 
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Michigan Tool Co 

Micro Switch Corp 

Milford Rivet & Machine Co....: 
Molybdenum Corp. of America. 
Monitor Controller Co 

Morse Chain Co UP 
Donald P. Mossman Co.... 

Mt. Vernon Die Casting Corp.. 
Muehlhausen Spring Co... 
Mueller Brass Co 


National Acme Co..... 

National Bearing Metals Corp —— 

National Carbon Co., Inc. 

National Lock Washer Co 

National Motor Bearing Co., Ine... 

The National Screw & Mfg. C 

The National Smelting Co......... 2 

National Standard Co 

National Steel Corp................ i 

National Vulcanized Fibre Co 

New Departure Div. General Metors 
Corp. 

New England Screw Co............ 

New Jersey Machine Corp.. 

New Products Corp................ : 

New York Air Brake Co 

LE E TE R 

C. A. Norgren Co., Inc 

Norma Hoffmann Bearings Corp.... 

Northern Indiana Brass Co.. 


Ohio Crankshaft Co 
Ohio Electric Mfg. Bl. uias ds es 
Uble. REND DELL ostio ato v dde s 
Oilgear Co. 
Olympic Tool & Mfg. Co 
Orange Roller Bearing Co. Inc.... 
John Oster Mfg. € 
Üwens Corning Fiberglas Corp. 
14. 184, 296 
Ozalid Products Div. General Aniline 
Film Corp ee 
kard Electric Div. 
irs Corp. 99 
e Steel & Wire Div. American 
Chain & Cable Co., Inc.......... 348 
ielyte. Div. St. Regis Paper Co.. 321 
igon Electrice C «vs MIU 
rker Appliance Co vas AO 
rker-Kalon Corp. i 30, 152 
"rker Rust Proof C 281 
'awtucket Screw Co........... 
GS. Rh eee rr eer 309 
‘eck Spring Co 
‘heoll Mfg. Co 
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Phillips Screw Manufacturers....... 

Photoswitch Inc. 

Piezoelectric Corp. 

Pittsburgh Plate Glass Co.— Colum- 
bo Cun DIN.ceoosesssvkeqs I 

Plastic Manufacturers, Ine 

Plymold Corporation 

Pope Machinery Corp 

Porter Cable Machine Co.......... 1 

Poulsen & Nardon Inc............ 285 

Powder Metallurgy Corp. Sub. Gen- 
eral Bronze Corp................ 329 

Precision Fabricators, Ine 262 

Pressed Steel Tank Co............ 302 

Presstite Engineering Co........... 263 

Progressive Mig. Co............... 216 

Pure Carbon Co 194 


BERE e a a a 1 

R.C.A. Victor Div. of Radio Corp. 
of America 

Radio Condenser Co 

Raytheon Mfg. Co.. 

Reading Screw Co 

A. G. Redmond Co 

ipeo PM GOicays cecsnecess 20, 

Reliance Electric & Engineering Co. 

Remington Rand, Inc.............. 

Revere Copper & Brass, Ine 

The Robbins Company.... 

Robbins & Myers, 

Rockford Drilling Machine 

Rolled Thread Die Co 

Roller Bearing Co. of America 

Rollway Bearing Co., Inc 

Romec Pump Company 

Roxalin Flexible Finishes, P 

Russell, Burdsall & Ward Bolt & Nut 
Co. iis 

Ruthman Machinery 


Saginaw Malleable Iron Div. Gen- 
eral Motors Corp 

Scaife Co. dV PES 

GNE NNUS EN. Leeecccccccz b 

Seymour Mfg. C 

Shakeproof, Inc. 

Sherwin Williams Co 

Simmonds Aerocessories, 

Slot Lock Co 

Winfield H. Smith, Inc 

Solar Aircraft Company............ 2 

Southern Friction Materials Co 

The Southington Hardware Míg. 

Spencer Thermostat Co 

Sperry Products, Inc....... 

Split Ball Bearing Co 

Sponge Rubber Products Company : 

Stackpole Carbon Co 

Standard Molding Corp... 

Standard Pressed Steel.. 

Standard Products Co..... 

Standard Steel Wks., Div. 
Locomotive Works 

Steel Founders Society of America. 

Stephens Adamson Mfg. Co 

Sterling Electric Motors. Ine 

Stewart Warner Corp.. 

Strom Steel Ball Co.. 

Struthers-Wells Corp. 

Stupakoff Ceramic & Mfg. 

Summerill Tubing C 

Sundstrand Pump Div.. 

Superior Bearing Bronze 

Superior Steel Corp.. 

Superior Tube Co... 

Superior Type Co.... 

Synchro-Start Products, Inc... 

Synthane Corp. 


Baldwin 


1945 


Taylor Manufacturing Co 
Tech-Art Plastic Co 
Thomas Steel Co 
Timken Roller Bearing Co 
Tinnerman Products, Ine 
Titeflex Metal Hose Co 
Tobe Deutschmann Corp 
Torrington Co. 
Torrington Co., 
Div. 
Torrington Co. (Needle Bearing) .. 
J. J. Tourek Mfg. 
Transue & Williams, Stamping Div. 
Transue & Williams Steel Forging 
Corp. 3 
Tuo Fus DE CU e. cone nuove ss 
Tube Reducing Corp 
Tube Turns, Forging Div 
Tuthill Pump Co 


Bantam Bearings 


Union Carbide & Carbon Corp. 250, 
United Screw & Bolt Corp 

U. S. Automatic Corp 

UL WC QUEM. UB.ooocexceueves adit 1 
U. S. Plywood Corp 

U. S. Rubber Co 

U. S. Steel Wire Spring Co. 

United Transformer Co.. 

Universal Clay Products Co... 


Valpey Crystal Corp.... 

Valvoline Oil Company 

Vard, Ine. 

Veeder Root, 

Vickers, Ine. 

Victory Plastics Company 

Vinco Corp. 

Wagner Electric Corp 

Wagner Litho Machinery. 

Waldes Koh-I-Noor, In 

Wall-Colmonoy Corp. .. 

Waterbury Companie-. Inc 

Watertown Mfg. Co... 

Weirton Steel Co 

S. K. Wellman Co... 

B. A. Wesche Co 

Western Automatic 
Co. 

Western Cartridge Co..... 

Western Felt Works... 

Westinghouse Airbrake 

Westinghouse Electric & Mfg. Co. 


Screw 


M: ic shit le 


Weston Electrical Instrument C . 112 
R. K. Wellman Co sd. 2 
Wickes Brothers ..... a cane 
Wickwire Spencer Steel Co ,. $0 
E. L. Wiegand Co .. 04 
J. H. Williams & Co.. 2... 356 
H. A. Wilson Co..... . 90 


Wisconsin Motor Corp 116 
Wittek Mfg. QU "€ 212 
Wolverine Bolt Co.... 30 
Worcester Moulded Plas tics Co . 280 
Worcester Pressed Steel Co . 324 
Worcester Wire Works. . 
Worthington Pump & Machinery 
Corp. é 


Yale & Towne g. 


Professional Services 


SEARCHLIGHT SECTION 


Classified Advertisin 


357, 358, 359 


Employment 
Business Opportunities 
Special Services 

Reed Machine & Tool Engi- 


neers 


— 





IMPOSSIBLE requests from the drafting room? 


A TRANSPARENT FOIL A RED-LINE PRINT A BLUE-LINE PRINT A BLACK-LINE PRINT 


A BLACK-LINE INTERMEDIATE A BLACK-LINE CLOTH A DRY-PHOTO PRINT A TWO-TONE PHOTO PRINT 


It depends on 


IMPOSSIBLE when you rely entirely upon "—— 
blueprint or semi-moist machines. Impossible 


because "wet" development gives you no 


choice. 


POSSIBLE when you have an Ozalid White- 
print machine (which prints and dry-devel- 
ops) or an Ozalid Dry-developer which you 


can use with your present printer. 


POSSIBLE because Ozalid eliminates chem- 
ical baths and driers ... and allows the use of 
a really amazing variety of sensitized mate- 
rials which react ONLY to the unique “dry” 


pre ACESS. 


SEE these prints yourself. Learn how quickly 
you can produce them, how you can save by 


using them in ALL departments. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION, JOHNSON CITY, NEW YORK > : 
WRITE for free booklet of Ozalid 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL Whiteprints and catalog, TODAY 
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GEARHEAD MOTORS 


COST REDUCED by the elimination of bearings, couplings, 
chains, and sprockets, gear trains or separate gear reducers .. . 
only one unit to mount... lower assembly costs. 


COMPACT. High reduction ratios secured in small space by using 
heat treated special alloy steels for both splined shafts and gears. 


HIGHER EFFICIENCY than other types of slow speed drives. . . 
only 2 percent power loss in each stage of gear reduction, in 
Te tied EER 


SIMPLIFIED DESIGN. More compact . . . less weight . . . perma- 
nent alignment . . . fewer moving parts . . . high efficiency .. . 
longer, reliable, trouble-free operation. 


INTEGRAL CONSTRUCTION. Both motors and gears are de- 
signed, built, and guaranteed by one organization as a well 
balanced power package. 


AVAILABLE FOR EVERY TYPE current specification . . . every 
type enclosure . ` . every type mounting arrangement . . . the most J 







flexible line of gearhead motors in the world. This wide 
flexibility makes it easier to secure exactly 
the right drive for each installation. 


ANTI-FRICTION BEARINGS are used 
throughout the entire unit. 
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THE MASTER ELECTRIC COMPANY e DAYTON 1, OHIO 
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in Working magnesium alloys 
are changing product ideas 


Through shop techniques as modern as magnesium 
itself, this lightest structural metal is now extending 
its usefulness to wide new fields of application. Freed 
from outmoded limitations, products are taking new 
forms in the design trend of today. 


Magnesium alloys find ever-widening applications as 
castings, forgings, extrusions, sheets, plates and strips. 
Essential to the success of these uses is the fact that 
magnesium is readily worked and joined by all common 
methods: machining, bending, drawing, pressing, spin- 


zmeers Cam give you 


the facts on design— 
application—and fabrication 


ning, blanking, punching, shearing; and by riveting 
and arc, spot, gas and flash welding. 


Much of this progress has been contributed directly by 
the pioneer producer of structural magnesium, The Dow 
Chemical Company, during 29 years' experience in 
its own shops and through close eooperation with other 
fabricators. Results of all this work are now available 
to you directly from Dow men who participated. 


Expert consultants on Dow's staff are ready at all 
times to work with you. 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN THE METAL) OF MOT ON 


New York + Boston « Philadelphia « Washington + Cleveland + Detroit + Chicago « St. Louis « Houston « San Francisco « Los Angeles + Seattle 





